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OUR ENORMOUS FIRE LOSSES. 

We note that in a recent interview, the president of 
the New York Board of Fire Underwriters has made 
an alarming statement, to the effect that it is only a 
matter of time before the skyscraper district of New 
York may be destroyed by fire. We presume that in 
making this statement he had in mind the disastrous 
conflagrations in Baltimore and San Francisco; but we 
think that, as matters stand to-day, there is a wide 
difference between those two cities and- the present 
condition in lower New York. In Baltimore, and even 
more so in San Francisco, there were a few scattered 
tall buildings of fireproof construction standing in the 
midst of a mass of old buildings of very inflammable 
construction; whereas, in lower New York, the greater 
part of the older office buildings are of semi-fireproof 
construction, erected some twenty-five or thirty years 
ago; while from the midst of these rise modern steel 
buildings built according to the most approved meth- 
ods of modern fire protection. Should a fire assuming 
the proportions of a conflagration start in the lower 
part of lower New York, it would find no such mass of 
highly combustible material to feed upon as it swept 
toward the tall building district, and when it reached 
the latter, it would be brought up against a curtain 
generally some 300 feet in height, and frequently a 
block in depth, which would prevent the onward sweep 
of it until the Fire Department, massed from all over 
the city, had got it under control. Although we have 
no wish to decry the undoubted fire risks which do 
exist, we believe that to state, as the president of the 
Board of Fire Underwriters has done, that the whole 
skyscraper district would be wiped out, is to discredit 
the modern system of fire protection as such, just at 
the very time when the public is being brought to real- 
ize that the only rational system of construction is one 
that cannot be destroyed by that greatest of modern 
destructive agencies, fire. 

Such fires as have occurred during the past few 
years in office buildings of thoroughly up-to-date con- 
struction (except, of course, in the cases of Baltimore 
and San Francisco) have been limited to the building, 
if not to the very floor on which the outbreak occurred. 
Residents in New York will recall to mind the case 
of the Home Life Building, a sixteen-story structure 
en Broadway, which was attacked at the ninth floor by 
the flames from one of the old style of construction 
buildings adjoining. The fire passed through the upper 
eight stories, burning the woodwork and furniture, but 
leaving the lower eight stories Intact. The essential 
structural portion of the building was so little in- 
jured, that in two weeks' time repairs had been made 
and the whole building was ready for occupancy. The 
Home Life Building having been constructed several 
years ago, did not embody some of the very latest ideas 
in fireproof construction, such as metal window sashes 
and wired glass. Had it possessed these in addition to 
outside steel shutters, the building would have been 
absolutely secure against attack. Indeed, in comment- 
ing upon the alarming prophecy of the destruction of 
lower New York, Mr. Fitzpatrick, of the International 
Building Inspection Society of Washington, states that 
the skyscraper district of New York is about the safest 
place from fire in the entire country; and that if the 
owners of the buildings would but put wired glass in 
metal sash in the windows, where they have not al- 
ready done so, that district would be so safe that little 
or no insurance would need to be carried upon those 
very buildings whose ultimate destruction is predicted. 

At the same time, there is no denying that the fire 
departments are looking with much misgiving upon the 
present tendency to carry the tall building up to unpre- 
cedented heights. They point to the fact that in the 
Case of a structure like the Singer tower, which is 



over 600 feet in height, the firemen would be able to 
reach only a few of the lower stories directly from the 
street. Of course, in the case of an outbreak, the se- 
curity of such buildings is dependent upon the extent 
and quality of the fire-fighting apparatus installed as 
part of the equipment of the buildings themselves. It 
is imperative that the fire-fighting plant should be such 
as to permit of a very speedy attack, with an ample 
pressure of water, upon any floor of the building 
throughout its entire height; and provision should cer- 
tainly be made for cutting off any floor upon which a 
fire may start from the stairways and the elevator 
shafts. In a building 600 feet in height, the upward 
draft through the elevator wells, supposing that there 
was direct communication from a burning floor to the 
shaft, would be of enormous strength; and the fierce 
rush of air would, of course, add greatly to the inten- 
sity of the heat. On the other hand, it would be quite 
possible, by means of sliding doors or other suitable 
means, to cut off a burning floor from the elevator well 
or other vertical opening. If in addition to this, the 
interior woodwork, sashes, doors, and trim were en- 
tirely replaced by metal work, the risk of fire, even in 
a building of the height of the Singer tower, might be 
considered to be absolutely eliminated. 



IMPORTANT ADDITION TO NEW YORK CITY'S WATER 
SUPPLY. 

When it was realized, in the summer of 1904, that 
emergency measures must be taken at once if New York 
city was to be rendered safe against the perils of a 
water famine, steps were quickly taken to provide ad- 
ditional reservoirs in the Croton watershed, to afford 
an additional amount of eighteen billion gallons beyond 
the storage capacity of the then recently completed 
Croton dam. The first of these new reservoirs has re- 
cently been completed, and its rapid erection is in grati- 
fying contrast with the interminable delays which have 
seemed to be inseparable from large municipal under- 
takings of this kind. 

The new reservoir dam has been built over the 
Cross River near Katonah, and it serves to impound 
the waters of this river and its tributaries. The plans 
of the structure were approved February 7, 1905, and 
the contract was awarded on June 20 of the same year, 
so that the whole work has been completed in about 
two years' time, and this in spite of the fact that 
because of an injunction brought by certain Tammany 
interests, the work was delayed for fully five months. 
We mention this fact because the contract was awarded 
to the contractors who have recently received the 
Ashokan Dam contract — a twelve million dollar job. 
If the firm exhibit the same celerity in the larger 
contract that they have in the smaller, there is every 
prospect that a portion at least of the new Catskill 
water supply will be available for city use by the year 
1912. 

The Cross River is impounded by a dam which is 900 
feet in length, 170 feet in depth from crest to founda- 
tions, and contains about 160,000 cubic yards of ma- 
sonry. The Aqueduct Board allowed twenty-six months 
for the completion of the dam; and hence it will be 
seen that, despite the injunction, the contractors have 
finished the work well within the contract time. The 
capstone of the dam was laid on August 7 by the 
Mayor of New York; who thus becomes still further 
identified with the improvement of New York city's 
water supply, a work with which his name will always 
be honorably associated in the annals of the city. The 
water at once began to accumulate in the reservoir 
back of the wall; but owing to the drouth, the rise of 
level was at first very slow, although the rather heavy 
rains of the present month are producing a more rapid 
rise. It is confidently believed that the construction 
of this and a reservoir of about the same capacity, each 
holding about nine billion gallons, will serve to tide 
the city over any possible dry season which may oc- 
cur during the next five years — or until the waters of 
the new Catskill supply can be brought by the new 
aqueduct to Croton reservoir to augment the supply 
through the new Croton aqueduct. 



OBSERVATIONS OF MARS DURING THE RECENT 
OPPOSITION. 

For some unaccountable reason there seems to be 
a strong prejudice among both scientists and laymen 
against acknowledging the existence of a race of in- 
telligent beings upon any planet other than our own. 
We cannot help thinking that our earth is the most 
favorably situated of the solar system, and is the best 
suited to support life. To be sure, this is so as re- 
gards life with which we are familiar; or to state it 
more correctly, the animal and vegetable life of this 
earth has adjusted itself, its habits, and its require- 
ments, into harmony with conditions already fixed 
upon earth. This is no argument that life cannot 
adjust itself to conditions such as are found on other 
planets. 

Those laymen who expected that the question of 
life on Mars would be settled by observations during 
this summer's favorable opposition, were predestined 
to disappointment. No one who is familiar with the 



subject expected as much. It is highly improbable 
that we can ever prove with mathematical accuracy 
that animal life does exist upon the planet. It is 
far easier to prove the existence of vegetable life by 
the seasonal changes in the color of large fields or 
forests. If these areas of vegetation show any un- 
usual configuration and arrangement such as the 
"oases" and "canals" or "lanes of vegetation" on Mars, 
it is not unreasonable to argue that the vegetation is 
being cultivated or regulated by a race of intelligent 
beings. At the same time, the existence of such be- 
ings is not infallibly proved by such evidence. The 
best that Prof. Lowell expected to do this summer 
was to corroborate his previous discoveries, and make 
further observations along the same line. This he 
reports to have been successful in accomplishing. 
With the aid of photography he has established be- 
yond doubt . the existence of a delicate tracery of 
lines on the sphere. In addition to this, he finds that 
the southern hemisphere, which has heretofore been 
unfavorably situated for observation, is also crossed 
with a similar system of so-called canals. 

There has been considerable criticism by prominent 
astronomers of the work done by Prof. Lowell as 
given out in his preliminary report. In reply to this 
criticism. Prof. Lowell states that he is a specialist 
in the study of Mars, and he is better fitted than 
others of his own profession to judge of the condi- 
tions on that planet. This idea of specializing in 
astronomy may appear to be somewhat new, although 
it is not at all unreasonable. No other branch of 
science presents so large a field of investigation, par- 
ticularly in these days of the spectroscope, which in- 
strument permits us to come into intimate contact 
not only with the members of our own solar system, 
but with the composition and daily motions of the 
immeasurably distant stars. Other sciences are di- 
vided into special branches with their acknowledged 
experts and specialists. It is only reasonable to so 
divide the work of the astronomer. It is not every- 
one who can see the canals of Mars, even through 
the best of telescopes. It requires a practised eye, 
and one trained to this particular class of work. The 
telescope which Prof. Lowel' uses at the Flagstaff 
Observatory is not of unusual size, and is not used to 
the limit of its power. It is impracticable to use a 
power of more than a few hundred diameters, because 
atmospheric disturbances are equally magnified, and 
to such an extent that the delicate lines on the planet 
are lost. This being the case, it appears that we have 
about reached the limit of the possibilities of the 
telescope, and what further discoveries are made on 
the planet will be due, not to more powerful lenses, 
but to keener eyesight and more experienced obser- 
vation; in other words, to the work of a specialist. 



CRACKED CAR AXLES. 

The method of lighting railroad cars by electricity 
generated by a dynaino driven from one of the car 
axles is increasing in the United States. According to 
the Electrical Review, the positive danger of drilling 
holes in the axle when attaching the equipment has 
not been realized, though it is generally understood 
to be inadvisable. The fact that a drilled hole will 
prevent the spreading of an incipient crack is well 
known, and often taken advantage of; but it does not 
seem to be as widely known that sometimes a crack 
may be started by a drilled hole. In any material sub- 
ject to alternating stresses cracks may appear where 
there is an abrupt change of sections; or where a 
notch has been made by a cutting tool in a turned 
surface. 

In two recently fractured axles the break occurred 
through the center of shallow holes, which had been 
drilled to receive the point of a set screw. The diam- 
eter of the axle fractured was in each case 3% inches, 
and the breaks occurred after running 15,380 and 13,- 
900 miles respectively. The cracks were several inches 
from the keyseats, and at points where the stress 
would not be maximum. As a result of these breaks, 
f.e.t screws have been superseded by a pair of clamped 
plates gripping the axle and bolted to one another. 

Where axles have been drilled, however slightly, 
Ihey should be carefully inspected from time to time, 
to discover any cracks as soon as they appear. 
• < » » ♦ — 

Some years ago a fleet of British colliers was sunk 
during a storm in an English harbor, and remained 
under water for five years before being salved and 
brought to the surface. An examination of the coal 
showed that it had kept its value for steam purposes, 
and this led to some experiments by the naval au- 
thorities, which settled beyond all doubt that coal 
stored under water did not deteriorate as when stored 
in the air. Taking heed of this conserving power of 
water, the Western Electric Company is building 
flooded coal pits at its plant at Hawthorne. 111. The 
excavation is 320 by 75 feet and 12 feet deep, built of 
concrete, and divided into twelve pits. The coal is 
dropped directly from the cars, which pass over the 
pits, and the fuel is removed when desired by means 
of a steam shovel. 
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FABLED CITIES SUBMERGED. 

BT ARTHUR H. J. KEANE. 

Many of those persons who have been fortunate 
enough, due to ample means or lucky circumstances 
of a business or other nature, to spend a holiday at 
many of the charming resorts dotting the coast line 
of the German Ocean, will have been amused (and 
perchance interested) by the many tales and legends 
related as to submerged cities — all supramundane 
trace of which has now disappeared. Of such cities 
which once were famous for their wealth, beauty, and 
power, it is whispered that their love of luxury, their 
greed, and cruelty led to the offended and unseen 
Powers Above causing the waves to rise in the night 
and engulf them for ever. Not only are such legends 
rife on the coast, but even in inland German towns 
many a lake is invested with a halo of similar mys- 
tery. 

Of these latter cases, two of the most interesting 
relate to an old-time city named Buckow, which is 
said to rest upon the bottom of Lake Schermiitzel 
in Brandenburg, while Lake Werbellin (a most mys- 
terious sheet of water, according to folk-lore) conceals 
in its bosom a town of the same name; all that re- 
mains of this latter is the name given to a small vil- 
lage, in memory of its predecessor, which now stands 
not far from the point where the former town stood. 

Although most of the stories rife in Germany as to 
vanished towns in the interior have no actual his- 
torical basis, or at best a slight one (the Werbellin 
story being based upon the disappearance of a castle 
called Werbellin, one of the Ascanian castles built in 
1150-1170 by Albert the Bear, Margrave of Branden- 
burg, and a contemporary of Frederick Barbarossa), 
this is not so on the coast; here the legends are all 
well founded on fact, and, in most cases, the salient 
features have lost but little of their original truth in 
the telling. 

The most striking of all the legends current in the 
coast towns of the German Ocean is that dealing with 
the lost Dutch town of Stavoren at the entrance to' 
the Zuyder Zee. Here there lived a rich and power- 
ful lady, whose pride, cruelty, and selfishness aroused 
the anger of Heaven, and caused the wicked and mis- 
guided city to sink beneath the waves. A small por- 
tion of the city (where, the good people lived) was 
saved, and its name still cleaves to the small town 
of Stavoren, which is well known to every traveler 
going by water from Amsterdam to Leeuwarden and 
Groningen. It is an undisputable fact that, in the thir- 
teenth century, Stavoren was a wealthy and powerful 
commercial city; however, due partly to the port be- 
coming choked with sand, and partly to the irrup- 
tion of the Zuyder Zee in 1277, it rapidly lost its im- 
portance, and at the present time what is left of it 
only affords shelter to about eight hundred souls. 
The roofs and spires of the now submarine buildings 
can, it is said, be often seen far down in the depths 
when the sea is still and the weather is clear, while 
silent listeners oh Christmas Eve will hear the dis- 
tant and muffled tone of church bells arising from 
the depths, only to break in bubbles and ripples on 
the surface of the Zuyder Zee. 

Visitors to Sylt, the well-known seaside resort and 
island in the North Sea, will doubtless remember the 
small village of Wenningstedt. Although its present 
population is only fifty persons, it is none the less 
commemorative of the large commercial town of Wen- 
ningstedt, which went to the bottom of the sea during 
a great flood and storm which took place on the 16th 
of January, 1362. 

Wenningstedt is by no means the only town which 
once stood on the shores of Friesland and Holland, 
only to meet with destruction at the hands (or rather 
billows) of "Old Hans," as the Frisian familiarly 
terms the North Sea. As a matter of fact, of all the 
seas in the world, it is the German Ocean alone which 
can establish a record for the number of towns, vil- 
lages, and hamlets which it has either destroyed or 
engulfed. Since the eleventh century "Old Hans" 
has devastated no less than one hundred and forty- 
four towns and villages, either by swallowing them 
up entirely or else by burying them under heaps of 
sand. The fate of the Dutch town of Rungholt, 
which disappeared during a great storm in the year 
1337, is still sung and told in story by the present day 
fisherfolk of Holland. 

The Baltic Sea has not such a bad record in catas- 
trophes as "Old Hans." Yet a halo of romance is 
thrown around the legends told about this sea, by the 
story of the wonderful town of Vineta, chimes from 
whose church steeples may, at the fall of eventide, 
be heard pealing faintly from the depths of the ocean. 
In the seventies of the last century articles were still 
published in support of the sometime existence of a 
large, fabulously wealthy Wendish city named Vin- 
eta, which, in the middle ages, nestled at the foot of 
the Stakelberg at Usedom, nearly at the same altitude 
at which the hamlet of Damerow now stands, The 
legend states that it was totally destroyed by a flood 
and earthquake which occurred in the year 1183 At 
one time the city of Vineta was marked on the Prus- 
sian maps, but geological and historical investigations 



made locally by Prof. Virchow and others have proved 
beyond doubt that a town never could have stood 
upon the site indicated. Researches into the origin 
of the legend led to the remarkable discovery that 
the name of Vineta was nothing more than a corrup- 
tion of Jumneta and Jumne — the old Wendish name 
of the modern town of Wollin, or Julin as it was 
called by the Danes. The reported fabulous wealth 
owned by Vineta was to a certain extent true, as 
Julin or Jumne was — according to the old historian 
Adam of Bremen — a very large and remarkably 
wealthy town in the tenth century, doing even then 
a trade with Arabia, Asia, and the coast towns of 
northern Africa. To use the historian's own words, 
this old Wendish town was "certainly the greatest of 
all the towns now existing in Europe.'" When the 
Danish King Waldemar the Great crushed out the 
power wielded by the Wends, he also destroyed Jumne 
by burning it to the ground in 1172; hence in this 
case the earthquake and flood business is a mere fab- 
rication. The Baltic Sea can boast of no sunken 
cities, although it has caused considerable destruc- 
tion to life and property by floods. A few of the 
more important instances are: (1) The great flood 
of November 1, 1304, which submerged the whole of 
the strip of land which connected the present island 
of Ruden with Riigen; (2) the flood of November 13, 
1872, which rent the islands of Usedom and Hidden- 
see into two parts; while (3) the flood which took 
place on April 13, 1903, destroyed the well-known and 
beautiful Adlerhorst resort on Arkona. 

But to turn to other parts of the world. Here 
there are not many known instances of sunken cities; 
still there are a few. The latest known case is that 
of Galveston, which, as will be remembered, was de- 
stroyed and partly engulfed on September 8, 1901. 

Modern engineering science has now, however, done 
much to protect us from the vagaries of "Old Hans" 
and others of that ilk, so that coast towns often 
smile now at the thought of any danger. Yet in 
view of the San Francisco catastrophe, are they safe? 
Unexpected earthquakes ere this have worked terrible 
havoc in Europe. On August 24, 358, the Black Sea 
was lashed into fury by a terrible earthquake and 
did fearful damage. Again on July 21, 365, Europe 
was visited by the most terrible earthquake ever 
known; all the coasts of the eastern Mediterranean 
with its adjacent seas rose in their might (due to 
seismic influences) and destroyed many towns, while 
several islands in the Aegean Sea disappeared forever 
with all their population. As later examples of what 
the sea can do, when disturbed by earthquake shocks, 
we may mention the destruction of Lisbon on Novem- 
ber 1, 1755, and the utter annihilation of the towns 
of Anjer, Merak, and several other villages and ham- 
lets in Java and Sumatra by the great tidal wave 
which accompanied the eruption of Krakatoa on Aug- 
ust 27, 1883. 

Many towns have also disappeared, due to land 
slides, avalanches, etc., which have hurled them into 
lakes, and inland seas. Local legends say that huge 
devil-fish live in these lakes, and it is their move- 
ments which cause the towns to slip down and hurl 
their contents into the depths, where the monster 
can then glut his maw on mangled flesh and blood. 
Of course most of these reports are mere tales, but 
there are two recorded cases of inland towns being 
engulfed beneath the waters of adjacent lakes. The 
first of these is afforded by the disaster to the town 
of Zug, Switzerland (population 4,400) which was 
swallowed up in the lake of the same name on July 
5, 1887. 

To conclude, we will mention the disaster which 
befell the small hamlet of Tiefengruben about thirty 
years ago. This was a pretty little village, situated 
near Kranichfeld in Thuringia, Germany; in the cen- 
ter there was a small innocent-looking pond, upon 
which the good people used to keep their ducks and 
other water-loving fowl. One stormy day, why and 
wherefore Heaven only knows, the village went 
. down, and its place was taken by a large lake, which 
still marks the site of the ill-fated village. The be- 
nighted peasant returning home after a hard day's 
work felling timber in the forest surrounding Kran- 
ichfeld, often sees uncanny-looking lights flitting about 
over the marshy ground, and mutters a prayer for 
the rest of the troubled spirits who — he thinks — are 
hunting for their lost home. Friends of the writer 
have often seen these lights, which owe their origin 
to decaying vegetation. In fact, they are merely ig- 
nited marsh gases or, as they are popularly termed, 
"will o' the wisps." 

Advices of recent date contain some very interest- 
ing data as to what, it may be said, is nothing more 
nor less than a submerged city in the making. About 
six months ago, following upon a sudden and unex- 
pected shock, a considerable portion of the pretty 
little town of Tavernola fell into Lake Isco (formed 
by the waters of the Oglio. between Brescia and 
Bergamo) upon the shores of which it stands. In 
the night of the 15th of November a further shock 
ensued, and a whole square and several of the re- 
maining streets of Tavernola slid into the lake. The 



wretched inhabitants had hardly time to flee to the 
mountain at the foot of which the town nestles, or 
rather nestled. The government is now busy inquir- 
ing into the causes of the extraordinary phenomenon. 
Doubtless in time to come the ruined houses visible 
beneath the waters of the lake will form the object 
of legends similar to those enumerated in the forego- 
ing article. 

«in > 

SCIENCE NOTES. 

Dr. Hugo Miehe, who has studied the spontaneous 
heating of newly-made hay ricks, considers the heating 
as entirely the result of physiological action and not, 
as is generally supposed, due to the action of bacteria. 
Several thermophilous species of bacteria and fungi, 
some of them new, have been obtained from heaU-d 
hay. Dr. Miehe thinks that injurious kinds of bac- 
teria and fungi are probably fostered by sweating ma- 
nure, and that the common occurrence of the tubercle 
bacillus may be due to this cause. 

The name of Luther Burbank has long been known 
as that of the wizard of botany. At a recent lecture 
at Stanford University, seventy-three different species 
of apples were shown, all gathered from a single tree 
in Mr. Burbank's garden. While fond of the botanical 
pranks which appeal to the public mind, Mr. Burbank 
fortunately does not neglect the more serious part of 
his profession, and devotes much time and thought to 
the cultivation of improved plants likely to be of 
economic value. 

A fish which feeds on mosquito larvae is reported 
from Australia. This fish, known to science as pscu- 
domugil signifer, and popularly known as "blue-eye" 
owing to the brilliant blue color of its iris, belongs to 
the family of athorinides, a small carnivorous fish found 
in both ocean and rivers. The blue-eye is a very small 
fish, about two inches long, and is generally found in 
shallow water. It is said that the Italian government 
is much interested in this matter and is importing a 
number of the fish to test their efficiency as larva de- 
stroyers in swamps and marshes. 

Archaeological interest is at present centered on 
Prestum in Italy, where three very beautiful Greek 
temples stand. Owing to unhealthy malarial condi- 
tions, little exploring work. has" in the past been done 
on this site, but recent excavations have shown that 
the temples were merely part of a city. Prof. Spinaz- 
zola, who is superintending the operations, has un- 
covered, a few yards beneath the surface, a perfect 
street, thirty feet wide, well paved but showing the 
ruts of heavy traffic. Great numbers of objects of iron, 
bronze or stone have been unearthed and it is pro- 
posed to turn an ancient Greek tower on the banks of 
the river Salto, near the site of the buried city, into a 
museum. . 

In spite of the appliances of modern science and in- 
vention, Arctic exploration remains a pursuit attended 
with great risk and hardship. It is feared that Wil- 
liam Bruce, a Scotch explorer, has been lost, together 
with two experienced companions. Mr. Bruce left 
his base of supplies in Spitzbergen early in August, 
accompanied by Capts. Johansen and Bracsen, and a 
search party has found traces of one of their camivi, 
and their sleds. It is thought they were lost in at- 
tempting to cross Prince Charles Bay, Spitzbergen. 
Bruce went with the Antarctic expedition which left 
Dundee in 1892, with the Jackson-Harmsworth polar 
expedition, and the Prince of Monaco's expedition to 
Spitzbergen. He was also a member of the Scotia 
Antarctic expedition of 1902. Capt. Bracsen accom- 
panied the Prince of Monaco in his expedition to 
Spitzbergen, and Capt. Johansen was a companion of 
Dr. Nansen in the latter's Arctic explorations. 

In a recent paper Dr. J. W. Spencer has given some 
interesting data in respect of the "Age of the Niagara 
Falls." Soundings at all the points of great changes 
in the Gorge have been successfully undertaken, bor- 
ings were put ciown for the exploration of buried 
valleys, and instrumental surveys made of the original 
river banks and the physics of the stream. The mean 
recession of the crest line of the Falls is found to be 
4.2 feet a year under existing conditions, and tins 
rate has approximately obtained for 227 years. But 
this rate will not give the age of the Falls, on ac- 
count of other great variations in the volume of the 
river and the height of the Falls themselves. The 
chief change in volume of water depends on the fact 
that originally Lake Erie alone was discharged over 
the Falls when the supply of water was only one- 
fifteenth of the present discharge. Above Foster's 
Flat the sudden widening indicates the inflow of the 
other lakes into Erie, greater water discharge, and 
greatly increased rapidity of recession. The Whirl 
pool is on the site where the recession broke down 
the partition separating the head of the Whirlpool- 
St. David's buried gorge, and began to empty out 
the contents of this valley. The cutting with the full 
power of the water of the four lakes varies at times 
according to the height of the fall, and is calculated 
to have occupied 3,500 years. The entire age of the 
Falls is given as 39,000 years. — Knowledge and Scien- 
tific News. 
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A SIMPLE FIFE-BENDING MACHINE. 

The pipe-bending machine shown in the accompany- 
ing illustration has many new and valuable features. 
It is strongly constructed and will stand great stress 
when bending the heaviest pipes. The gears, which 
are cut and of heavy pitch, have a ratio of 25 to 1, giv- 
ing it a powerful leverage. Hence a boy can bend a 
2-inch pipe with little effort. 

The continuous rotary movement of the faceplate 
upon which the quadrants or formers are placed is 
a distinct and desirable advantage and for many kinds 
of work it is obviously of much importance and 
convenience. The resistance stud is located on 
a movable arm provided with a "T" slot, per- 
mitting the stud to be placed anywhere within 
the radius of the arm. This arrangement pro- 
vides the means for any kind of pipe bending. 

The faceplate has four "T" slots upon which 
any style or shape former or quadrant can be 
attached. It will in consequence bend an infi- 
nite number of shapes without leaving any mark 
or disfigurement on the work operated upon. 
The machine is designed to be easily portable 
and has a telescopic stand which can be raised 
or lowered to a suitable height. When the base 
is fastened the upper part swivels. Plain or 
adjustable stands can be used as the require- 
ments of the case necessitate. 

Piping of steel, iron, brass, copper, or other 
material can be bent cold up to 2 inches in di- 
ameter. The machine is also adaptable by means 
of special formers for bending light angles, fiat 
or tee bars. When pipes are coated by the 
Sabin process, galvanized, tinned, etc., this ma- 
chine will bend such pipes to any desired shape 
without breaking the coating in any way. 

The quadrants furnished with this machine 
are adapted for use on inch pipe with a radius 
of 6 inches; 114-inch pipe with a radius of 9 
inches; 1%-inch pipe with a radius of 12 inches, 
and 2-inch pipe with a radius of 14 inches. While 
these four sizes are furnished with the machine, 
the fact that the smaller sizes of pipe can be 
bent in the larger quadrants makes it unnecessary to 
change the latter unless a shorter radius is desired 
than the larger quadrant will give. 

The gears, the body of the machine, and the 
stand have been carefully proportioned to sustain the 
stress of the heaviest work. The weight of the ma- 
chine complete is 750 pounds, and it is a very de- 
sirable adjunct in any plant where there is much 
pipe or conduit work. 



free. The apparatus is not unduly heavy, weighing 
only twenty-four pounds when fully charged. From 
the top of the knapsack extends a flexible tube con- 
necting an upper section of the chamber containing 
the absorbed liquid air with the mouth, there being 
a mask fitted over the entire face with mica glazed 
apertures for the eyes, or simply a mask inclosing 
the eyes and mouth. This flexible coupling, which is 
about one inch in diameter, is connected by another 
short length of flexible tube of smaller diameter, the 
connection being made about six inches below the 
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SIMONIS LIQUID-AIR APPARATUS. 

BY THE ENGLISH CORRESPONDENT OF SCIENTIFIC AMERICAN. 

The possibilities of the application of liquid air to 
rescue apparatus for operation in coal mines, sewers, 
fires, and other inclosed spaces in which noxious and 
asphyxiating fumes prevail, is at the present moment 
arousing deep interest in Great Britain. This apppr- 
atus, which is the invention of Mr. Otto Simonis, of 
Norfolk House, Strand, London, has been evolved 
from the experimental to the practical stage, and is 
now being severely tested both by the Metropolitan 
Fire Brigade and the Royal Commission on Mines. 
The utilization of liquid air for rescue purposes has 
for some time past been attempted, but experimenters 
have found considerable difficulty in the 
handling of liquid air, as well as the 
control of its reversion to the gaseous 
state, in a manner coincident with the 
pressure requirements for human inhala- 
tion, without any resultant waste. These 
problems, however, have been satisfac- 
torily and successfully overcome in the 
Simonis invention, which is known as 
the "Aerolith" apparatus, and the num- 
erous experiments and practical applica- 
tion of the system that have been carried 
out in Lord Rothschild's Austrian coal 
mines have demonstrated its efficiency 
and value. Mr. Otto Simonis, who has 
for many years been associated with 
the evolution of fire-fighting and rescue 
apparatus, has been engaged for some 
time past in the application of liquid air 
for the latter purposes, having aband- 
oned the oxygen system, with which he 
was originally identified. 

The "Aerolith" apparatus, which we 
are enabled to describe and illustrate 
through the courtesy of the inventor, presents many 
ingenious and striking features, the most notable be- 
ing the entire absence of valves of any description, as 
well as the novel means adopted for absorbing the 
liquid air, the discovery of the inventor, whereby this 
material can be brought under complete control by an 
easy expedient, constituting a most prominent feature. 
The apparatus is of a very simple character, and is 
comprised of a bag containing the liquid-air absorb- 
ing medium, which is strapped to the wearer's back 
like a knapsack, so that the arms are left entirely 



A SIMPLE AND POWERFUL PIPE-BENDING MACHINE. 

mouth to the liquid air container at the opposite up- 
per section, as shown in the illustration. 

The most essential part of the apparatus is the 
compartment containing the liquid air. This is filled 
with asbestos wool, which the inventor has discovered 
to be the very best of all absorbing substances, while 
at the same time it enables evaporation to be auto- 
matically controlled. This absorbent is thoroughly 
regulated by special means, so that not only is evap- 
oration avoided when the apparatus is not in opera- 
tion from external heat, but at the same time when 
evaporation is in progress, to affect it so gradually 
as to be just sufficient for the needs of the wearer's 
lungs. Attached to the apparatus and lying flat 
against its outer surface is a second bag, through 
which escapes exhaled air from the lungs. 

The operation of the apparatus is extremely sim- 
ple. The wearer clamps the mask carrying the 
mouthpiece from the liquid air chamber to his mouth, 
and commences to breathe in a normal maiuier. The 
warm expired air from the lungs passes through the 
tube, and enters the chamber containing the absorbed 
charge of liquid air. The temperature of the volume 
at once causes the evaporation of a small quantity 



out the slightest discomfort. The expired air, after 
passing over the absorbing medium and rel*" - -*-' the 
requisite quantity of fresh air j- -age, finally 

escapes into the outer atmosphi, - 

The liquid-air absorbent reservoir is charged from 
a supply carried in a small receptacle, the liquid air 
being stored in a spherical vacuum vessel of the type 
evolved by Prof. Dewar. This reservoir is well insu- 
lated, the loss from evaporation being very small. 
It is made of varying capacities according to require- 
ments, the average capacity ranging from 0.7926 to 
1.5852 gallons. As air in its liquefied state is 
compressed into one eight-hundredth part of its 
own volume, 1.32 gallons of liquid air evapor- 
ate into about 244,080 cubic inches of pure air 
at atmospheric pressure; this quantity is suffi- 
cient for about three hours' use. 

In connection with the evolution of the 
"Aerolith" apparatus, the inventor has also de- 
vised a cheaper method of producing liquefied 
air than those in use at present. With the ap- 
paratus he has designed, the cost of production 
is approximately eighteen cents per gallon, but 
by the aid of some recent modifications in the 
plant, it is anticipated that the cost will be re- 
duced to five cents per gallon. In the case of 
large coal-mining areas, such as those existing 
in the north of England, Westphalia, and 
Pennsylvania, it would be more economical to 
erect one central generating station to serve a 
large number of mines. A plant occupying a 
total space of not more than 45 square feet, 
with an 8-horse-power engine and capable of 
producing one gallon of liquid air per hour, can 
be erected for about $2,000. One of the greatest 
objections to the general use of liquid air is 
the difficulty experienced in transporting it on 
account of leakage, but when stored in reser- 
voirs of the insulated vacuum type, as construct- 
ed by Prof. Dewar, the loss by evaporation is 
reduced to a minimum. 

The advantage of the Simonis invention is 
that it is compact, and being void of controlling 
valves there is no mechanism which is liable to be- 
come deranged. As it is comparatively small in size, 
it can easily be strapped to the back without incon- 
veniencing the wearer, and therefore is peculiarly 
well adapted for work in dangerous mines. The pos- 
sibility of the supply becoming exhausted is well pro- 
vided against, as the rescuer carries a small alarm 
clock in his pocket, which gives at least twenty min- 
utes' warning before the supply becomes exhausted. 

The London Metropolitan Fire Brigade is giving 
the apparatus a severe and practical trial, and it has 
already been adopted exclusively in the Rothschild 
mines in Austria, where after several months' use it 
demonstrated its great efficiency and reliability. 




FRONT AND BEAR VIEW OF WEARER OF A SIMONIS LIQUID-AIR APPARATUS 



of liquefied air of the same volume as would be ex- 
haled by a man under ordinary circumstances. This 
evaporated charge passes up the second tube, and by 
the next inhalation is drawn into the wearer's lungs. 
This cycle of operations is repeated, the warm ex- 
pired breath evaporating charges of fresh air until 
the supply has become exhausted. The atmosphere 
evaporated from the absorbing material is cool, fresh, 
and pure, the' intense cold of the vaporized air being 
warmed by its passing through the tube, so that by 
the time it reaches the mouth, it can be inhaled with- 



Eleclrlc Operation of Spanish Standard-Cage 
Railways. 

According to the Continental technical press elec- 
tric operation on standard-gage railways is now to 
be introduced into Spain, where on a section 22 kilo- 
meters (13.6 miles) in length of the Linares-Almeria 
iino an experimental service is to be started. This 
section, from Santa Fe to Gergal, shows a practically 
constant gradient of about 2.75 per cent. 

According to the scheme adopted, elec- 
tric locomotives are to haul trains 150 
to 300 tons in weight at a constant speed 
of 25 kilometers (15% miles) per hour, 
thus allowing a train to be dispatched 
each hour, while trains at present can- 
not follow up each other at intervals of 
less than two hours. 

A special steam-driven power station 
is to be erected at Santa Fe. Later, if 
expectations are realized, the water 
power available in the neighborhood will 
be used for electrifying other parts or 
the whole of this line. Rotary current 
operation has been chosen, as on one 
hand a considerable saving is obtained 
by recovering energy on the down-hill 
journey, while experience on the other 
hand goes to prove the simplicity and 
reliability of this system, especially for 
heavy traction purposes. 

Five locomotives are to be supplied 
by a Swiss electric company, which also 
constructs the whole of the electric 
equipment. The double-pole overhead trolley line 
will be worked at a tension of 5,500 volts. The loco- 
motives are of the double-axle type and are designed 
for an output of 320 horse-power each. The course 
generally adopted will be to couple two such loco- 
motives to the head of the train, while for yard pur- 
poses these locomotives will be used singly. 



■» < «>«. 



The Cunard steamship "Mauretania" — sister ship 
to the "Lusitania" — has just undergone successful 
speed trials off the east coast of England. 
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WIBELESS TELEPHONY FOB THE UNITED STATES 
NAVY. 

HERBERT T. WADE. 

A most essential condition of modem warfare is to 
maintain unbroken and complete communication along 
the entire line, from the commander-in-chief and the 
board of strategy to "the man behind the gun." Every 
device in the way of a signal or telegraph that accom- 
plishes this purpose must be employed, and new inven- 
tions are warmly welcomed, especially in the naval 
service, where to secure the best results a fleet must 
move at the direction of one man, and 
often as a single unit. Accordingly, when 
it was announced recently that wireless 
telephony had been developed to a prac- 
tical state, it was but natural that the 
United States navy should wish early to 
test its claims, with a view to its exten- 
sive adoption for intership communication, 
as well as for talking between sea and 
shore or between temporary or isolated 
stations, as on islands. For such tests 
apparatus has recently been installed on 
the U. S. battleships "Connecticut" and 
"Virginia" by the Radio Telephone Com- 
pany under the direction of Dr. Lee De 
Forest, who for several years has been 
devoting himself to the transmission of 
articulate sounds by electrical waves, and 
has developed his apparatus so that the 
practicability of wireless telephony on a 
commercial scale seems assured. If the re- 
port of the naval officers supervising these 
tests is satisfactory, it is quite probable 
that the new Pacific fleet, at least, will be 
completely equipped with apparatus for 
wireless telephony. 

The present application and tests involve 
the installation of transmitting and receiving appar- 
atus in the wheel house or on the bridge of the battle- 
ships, working in connection with, yet quite indepen- 
dent of the ship's ordinary wireless telegraph equip- 
ment. This enables the admiral or captain to con- 
verse with any ship within five miles, the contract 
limits of the present installation. The apparatus as 
now constructed is the result of an exhaustive series 
of laboratory experiments by Dr. De Forest, com- 
bined with practical tests made .last July on Lake 
Erie, when wireless telephony was used in reporting 
a yacht race to communicate between a small yacht 
in motion and the shore. On this occasion it was 
shown publicly that for distances up to four miles, 
satisfactory telephonic communication without wires 
is perfectly feasible, and 



alphabet. In wireless telegraphy the receiving of the 
waves is accomplished by any one of a number of 
devices, such as the coherer, the magnetic detector, 
electrolytic responder, etc., but in wireless telephony 
there is need of a specially sensitive device, and this 
is realized in the Audion, which, devised by Dr. De 
Forest and adapted for both space telegraphy and 
telephony, has been found a specially valuable element 
in the latter. This instrument, shown in the illustra- 
tion, appears at first glance to be simply a small in- 
candescent lamp, but there will be noticed a plate and 





The Audion. 



The Radio-Telephone Transmitter. 



a grid of platinum sealed into the bulb and connected 
with the exterior by platinum wires. The filament is 
of tantalum or other metal and is made to glow by a 
current from a small storage battery shown in the 
Illustration on page 222. The action will be 
explained below more fully in connection with the 
rest of the apparatus whose connections and arrange- 
ment are indicated on the accompanying diagrams. 
At the transmitting instrument current is supplied at 
220 volts from the ship's lighting mains or other supply 
such as a small dynamo driven by an oil engine or a 
dynamotor using current at a different voltage. This 
direct current flows through choke coils which prevent 
the high-frequency alternating current from passing, 
and then goes to the oscillator, which consists of an 



it is with an improved 
form of this apparatus that 
tests are being made by 
the navy. Just previous 
to shipment to Province- 
town for installation on 
the battleships, and while 
undergoing the final labor- 
atory testing, the instru- 
ments were specially pho- 
tographed for the Scien- 
tific American, and are 
shown in the accompany- 
ing illustrations. 

In explaining the con- 
struction and operation of 
the De Forest system, it 
may be desirable to say a 
few words as to the under- 
lying theory. Wireless 
telephony, as also wireless 
telegraphy, depends upon 
the production of electric 
waves that pass through 
the atmosphere, und also 
solid substances, with a 
velocity equaling that of 
light— 186,000 miles per 
second. 

In order to transmit 
either telegraphic sig- 
nals or vibrations corre- 
sponding to those of the 
voice, it is necessary to in- 
terrupt or vary these 
waves at intervals depend- 
ing on the signals or char- 
acter of the sound. The 

production and transmission of the waves is essen- 
tially the same in wireless telephony as in wireless 
telegraphy, but their interruption is an entirely differ- 
ent matter The vibrations corresponding to the 
human voice have an average rate of about 500 per 
second, for a man's voice, extending up to 20,000 per 
second for the overtones, while in wireless telegraphy, 
manually operated, it is possible to work at a rate of 
about five interruptions per second, the telegraph sig- 
nals of course corresponding to the familiar Morse 




Complete Equipment of Transmitting and Receiving Instruments for One Station. 

THE DE FOREST BADIO-TELEPHONE* APPARATUS, 



arc maintained in the flame of a small alcohol lamp. 
The production of high-frequency alternations from an 
arc was first discovered by Duddell in England and 
has been investigated by several physicists and experi- 
menters, so that it was comparatively easy for Dr. 
De Forest to adapt the principle to his transmitting 
apparatus, although the actual application and the 
construction of a practical device required most elab- 
orate and careful experiment. These currents with a 
frequency of about 40,000 per second pass through the 



primary of the transformer as Indicated, a condenser 
being interposed in the circuit. The secondary of the 
transformer is connected with the antenna or aerial 
wire of the usual type used in wireless telegraphy, 
and to the ground through the microphone of an ordi- 
nary telephone transmitter. By adjusting properly 
the two circuits it is possible to produce in the aerial 
wire oscillations that will cause waves Of the desired 
frequency to be sent out into the air. Now the vibra- 
tions of the voice acting on the microphone cause the 
resistance of the carbon granules to vary, consequently 
the resistance of the aerial wire cir- 
cuit varies, and this corresponding- 
ly affects the amplitude or intensity 
of the waves emitted from the antenna, 
not cutting them off absolutely as in wire- 
less telegraphy. Examining now the dia- 
gram for the receiving instrument, a simi- 
lar aerial wire will be seen connected to 
the earth through one coil of a transform- 
er, while the circuit of the secondary in- 
cludes two condensers, the audion with its 
storage battery, and the telephone with its 
cells. The electric waves impinging on the 
aerial wire set up a series of oscillations, 
which in turn are reproduced in the cor- 
responding circuit of the transformer 
and affect the audion, causing the re- 
sistance of the gas ionized by the heat of 
the glowing filament to vary in propor- 
tion to the amplitude of the oscillations 
in the aerial wire, and the diaphragm of 
an ordinary telephone receiver is made 
to vibrate in the usual manner, repro- 
ducing the sound spoken into the trans- 
mitter. 

The conditions outlined above and ex- 
plained by the diagrams are realized in the 
instruments themselves, shown in the illustrations. 
Here everything is brought together and the adjust- 
ments reduced to a minimum, so that by observing a 
few simple rules there is no need for a.trained operator. 
The illustration shows the complete apparatus for a 
single station, with the appropriate connections and all 
adjuncts except the batteries and aerial wires. It will 
be noticed that the apparatus is simple and com- 
pact, occupying little more space than the familiar 
wall set of the ordinary telephone. The transmitting 
instrument on the left will be recognized from the 
familiar microphone transmitter, while the instru- 
ment is shown again by itself somewhat enlarged. 
The conductor leading to the aerial wire passes 
out at the top of the case and the source of current 

is connected with binding 
posts at the rear. At 
the side of the box is 
the oscillator or arc 
inclosed in its nickel- 
ed casing with the alco- 
hol lamp beneath. This 
lamp is lighted and the 
transformer coils contain- 
ed in the case are adjusted 
so that oscillations of the 
proper frequency are pro- 
duced and waves of the 
desired length are emitted 
from the aerial wire. The 
action of the arc is indi- 
cated by the small incan- 
descent "pilot" lamp shown 
at the top of the box, 
which is acted on induc- 
tively by the current in 
the primary of the trans- 
former and glows when 
the oscillation takes place. 
The tuning of the trans- 
mitting circuit is accom- 
plished with the small 
handle moving in the slot 
at the side of the box, 
while a listening key is 
provided to enable the op- 
erator to connect at will 
the aerial wire to either 
transmitting or receiving 
instrument. There is also 
a telegraph key and a de- 
vice resembling the ordi- 
nary buzzer which is 
termed a "chopper" by 
Dr. De Forest, shown in the foreground of the illus- 
tration, which by simply cutting out the micro- 
phone with a switch in front of its case, enables the 
apparatus to be used for wireless telegraphy, send- 
ing the ordinary Morse signals. In telephoning, the 
method is to send a few such signals to attract atten- 
tion and then to switch onto the microphone or talking 
circuit. The receiving instrument is contained in the 
two boxes shown at the right of the illustration. On 
the upper box is the two "pan-cake" syntonizer or 
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tuning device consisting of two coils where the num- 
ber of turns can be varied at will, and beneath an 
adjustable condenser and impedance coils, the whole 
being tuned of course to the sending appa- 
ratus. 

The lower box, from which leads pass to the 
telephone receiver, contains the audion, already 
described and illustrated, which is provided in dupli- 
cate in case of possible mishap, together with suit- 
able switches and resistances to enable the current 
from the storage battery for the lamp circuit and that 
from the dry cells for the telephone circuit to be regu- 
lated and used most effectively. The speaker has 
merely to put the telephone to his ear, using the 
listening key, and to talk into the transmitter. The 
simplicity of the apparatus commends it for naval 
use, as it enables communication to be maintained 
not only between the vessels of a fleet but with tor- 
pedo boats or dispatch boats on detached service in 
maneuvers or i.i action. Furthermore, there is a field 
for use in communicating with colliers and supply 
boats, not to mention lightships, lighthouses and shore 
stations generally. With the improvement and in- 
crease in the range of action which is bound to follow 
now that a practical success has been assured, the 
usefulness of wireless telephony at sea will be widely 
extended. As a fog signal and means of communica- 
tion in thick weather, it promises to increase the safety 
of ocean travel. Wireless telephony has also impor- 
tant applications on land which are attracting the 
attention of the inventor, but the ap- 
paratus above described is of special 
interest as being the first to be in- 
stalled on U. S. naval vessels. 

• ■»» ♦ ■♦■ 

Stone Rail uays. 

BY \V. B. PALEY. 

The real origin of railways is to be 
found, it has always seemed to the wri- 
ter, in parallel tracks of stone laid down 
for wheel traffic, as distinguished from 
horse traffic, which could go anywhere. 
The nations of antiquity had, in many 
cases, got so far as this in the direction 
of railway making. How much further 
they would have got, had they not been 
swamped by the rising tide of barbar- 
ism, it is useless now to inquire. It is 
certain that there are plenty of exam- 
ples of stone railways of great antiquity 
in Greece, Sicily, and the south of Italy. 
In 1842 a Mr. William Mure published 
in London "The Journal of a Tour in 
Greece and the Ionian Islands," under- 
taken four years previously. He seems 
to have been much struck by the many 
evidences that stone tracks were well 
known in that country in ancient times, 
and speaks of "the freuuent occurrences 
of wheel ruts in every part, often in 
the remotest and least frequented moun- 
tain passes." These, he says, "are not 
to be understood in the sense of a hole 
or inequality worn by long use and 
neglect in a 'evel road, but of a groove 
or channel, purposely scooped out at 
distances adapted to the ordinary span 
of a carriage, for the purpose of direct- 
ing and steadying the course of the 
wheels. Some of these tracts of stone 
railway — for such they may in fact be 
called — are in a good state of preserva- 
tion, chiefly where executed in strata of solid 
rock." Mr. Mure further argues that "the ex- 
tensive use of chariots in ancient Greece, so 
conclusively proved by poetical tradition, could 
hardly have been possible without the aid of 
such roads." The famous ancient road through the Vale 
of Tempe, in Greece, is frequently seen ten, fifteen, and 
twenty feet above the present modern road. The 
ancient one is mostly in the solid rock, the worn sec- 
tions being about twelve inches wide. This was a 
military road, but also over it were takan the blocks 
of marble from the Verde Antico quarries at Casam- 
bola, which wee rediscovered some years ago and are 
now in full work. Near them is a raised road through 
the marsh, made about the time of Justinian (A. D. 
483-565), which also has grooves in it. Here the 
grooves are clue to wear of the longitudinal blocks, 
in the other case probably surfaces were dressed for 
the wheels on the rockbed itself, as may be seen, for 
example, on the Acropolis at Athens, where similar 
laces remain, with a transverse notching between to 
give foothold to the horses. A friend of the present 
writer, well acquainted with Greece, considers that the 
Greeks never made such good roads as the Romans, 
and that the best of the ancient roads in that country 
were probably laid by the Romans themselves during 
their domination in the early part of the Christian 
era. 

There seems no reason to suppose the Romans used 
long slabs of stone in parallel rows on any of the 



hundreds of miles of road they built in Britain. The 
amount of wheeled traffic was probably far too snail 
to justify the time and trouble getting, bringing, and 
placing them would have involved. In the medieval 
period, too, there was next to no wheeled traffic, in 
fact the roads were not good enough for it. But 
about the middle of the eighteenth century the im- 
provement of internal communication began to be 
taken up in earnest; turnpike roads, canals, and 
tramroads were made in all directions, and in about 
fifty years the country passed from being one of the 
worst to the best provided in Europe. Many of the 
canal acts authorized the construction of "tramroads 
or stone roads," the former meaning railways with 
cast-iron plates having an inner flange to keep the 
wheels in place, the latter trackways formed of 
dressed-stone blocks placed end to end. These were 
laid in several important instances in the years im- 
mediately preceding the introduction of steam rail- 
ways. The making of the great road from London to 
Holyhead by Thomas Telford was perhaps the largest 
public work undertaken till then. In several cas<e-, 
where an easier gradient than 1 in 20 could not be had 
without great cost, a stone track was laid, at less than 
half the cost, while the tractive force required on the 
latter, for the same weight, was not half what was 
needed on the unpaved portion. In fact, so successful 
were stone trams deemed, that when steam road trac- 
tion began to show its powers, it was seriously dis- 
cussed whether an extension of this system might not 
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advantageously be laid down, at any rate between 
London and Birmingham. 

A very fine stone railway or tram was laid along 
the Commercial Road, in the east of London, during 
1828-30. This was expressly for the use of the heavi- 
est traffic to and from the East and West India docks, 
and had granite blocks 16 inches wide, 12 deep, and 
5 or 6 feet long, the intermediate space being paved 
with small sets. The reduction of friction was so 
great that it was estimated two horses could do the 
work that required three upon an ordinary macadam- 
ized road. The loaded wagons worked over this tram- 
way weighed about five tons (11,200 pounds). It con- 
tinued in use for many years, although the route is 
nearly level, and no special reason, except the heavy 
mature of the traffic, existed for its maintenance. 

A"-out the same time stone tracks were laid on the 
high-road between Coventry and Nuneaton, two busy 
towns in Warwickshire. In this case the blocks were 
only 12 inches wide. 9 deep, and 3t£ feet in length, 
the intermediate space r>ot being paved. There was a 
great deal of coal traffic by carts, a sort of work which 
cuts up ordinary roads badly. . The distance from 
Coventry to Nuneaton is about eight miles, and the 
cost of laying such trams slightly exceeded £1.500 
per mile. This, of course, would mainly depend upon 
the nearness of the quarry. 

Such tracks, however, have seldom befii laid for 
any considerable distance along British country roads. 
In almost every town, nevertheless, there are lengths 



of stone track, both in streets and backyards, that 
would probably amount to a considerable total if 
carefully reckoned up. In London there, must be 
scores of miles of them. Almost every riverside wharf 
has one, and at the towns bordering on the Thames 
the same applies. At Brentford, in particular, there 
are a great many of them. Their age is uncertain, 
but many of the alleys through which they go contain 
houses fully two hundred years old. So lately as 
1890, the bridge over the Thames at Battersea, London, 
was constructed with a stone track on each left-hand 
side, as far as the center. The blocks are 4 feet apart, 
1 foot wide, and 4 or 5 long. The gradient is 1 in 31 
on both sides. On the other hand; Southwark bridge, 
which is much steeper than that on the city side, hds 
no track, and in consequence has always been more 
or less useless. 

Some very massive stone tracks may be seen at 
Liverpool, in North John Street, and Exchange Street 
East, for example. The blocks are as much as 2 feet 
wide, 6 feet apart center to center, but the rise in 
both streets is so slight that they are not much wanted. 
The curious old goods yard of the London and North- 
western Railway at Edge Hill, Liverpool, has a fine 
stone track running up to the street level at Smith- 
down Lane. It appears to be part of the original 
Liverpool and Manchester Railway of 1830. An in- 
teresting bit of stone' track runs from the Edgeware 
Road, London, down to the coal-yard at Kilburn Sta- 
tion, London and Northwestern Railway. It is made 
of the stone blocks used as sleepers 
when that line (then called the London 
and Birmingham) was opened in 1837, 
placed close together. A remarkable 
form of stone railway may still be seen 
in Devonshire, although a good deal of it 
has been wantonly destroyed within the 
last ten years. It ran from the head of 
the Stover Canal, near Newton Abbot 
in South Devon, by a circuitous and 
steeply rising course up to the Heytor 
Rocks on Dartmoor. These rocks are of 
the granite formation common about 
there, and rise in a very singular and 
rugged shape on the top of the down. 
They are visible, rising to 1,491 feet 
above the sea, for miles around in all 
directions. The railway was made by 
a Mr. George Templer, of Stover, for 
the purpose of bringing down stone to 
the canal, which is a small, shallow one 
made by his father in 1792-4. Blocks of 
granite, generally about 15 Inches 
square but varying in length from 
about 4 to 8 feet, laid end to end, have 
a step or rebate cut on the outer edge, 
to form a wheel track. This step Is 
about 4 inches wide usually, but prob- 
ably has worn inward somewhat by the 
grinding action of the wheels. No 
means of preserving the gage are adopt- 
ed, nor are the blocks attached to each 
other in any way. Except a certain ten- 
dency, especially of the shorter blocks, 
to sink at the ends when the ground 
was soft after rain, the line seems to 
have preserved its gage and level re- 
markably well, though no very high 
standard of either was required. Some 
two miles of it at the lower end dis- 
appeared about 1862, the course being 
taken for the Moreton-Hampstead 
branch of the South Devon (now Great Western) Rail- 
way; but after getting clear of the pottery works 
near Bovey Tracey, the tram will be found crossing 
the road on the level and following a lane for a con- 
siderable distance. It renders this lane quite useless 
for any but pedestrian traffic. A narrow brook is 
crossed by four huge blocks laid s-ide by side, the 
center ones having each a groove for the wheels; the 
wagoners probably used the outside ones for a foot- 
path. A wide moor succeeds, where the tram is so 
densely overgrown as to be hard to find, then it runs 
through the estate called Yarner, and out onto the 
bleak top of Dartmoor. Here it is very perfect and 
readily visible, the wind blowing so continuously up 
there that nothing grows except fine grass, which 
leaves the stones bare. There are several branches to 
different faces where the stone used to be won, at 
about 1,200 feet above sea, but some 300 feet below 
the actual summit of Heytor Rocks. Except that the 
iron tongues or points that guided the wheels at the 
junctions are gone, the line is practically as good at 
the top as it ever was. It was opened for traffic on 
September 16. 1820, the quarries being worked by the 
Heytor Granite Company. For some years they did 
a large trade in London, landing the stone at Grosve- 
nor Wharf, Westminster. The west face of London 
Bridge (opened 1831) is of Heytor granite, also the 
columns of .the General Post Office (1829). and the 
Waithman obelisk at Ludgate Circus (1833). The 
stone is a fine-grained porphyritic rock, which can be 
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got in blocks of almost any size, but from the tie of 
the jointing is costly to quarry. This fact, and the 
competition of quarries nearer the sea, ruined the 
Dartmoor granite industry, and Heytor has been dis- 
used nearly fifty years. 

The gage of the tramway was apparently 4 feet be- 
tween the faces of the ledges or rebates which guided 
the wheels; but some blocks have tilted outward a 
little from the load not coming in the center line. The 
fall from the quarries to the canal must be at least 
1,000 feet, so that loaded wagons ran alone a large 
part of the distance. They were very small and low, 
on four cast iron wheels nearly 3 inches broad and 2 
feet in diameter. The leading vehicle was fitted with 
removable shafts for a horse. Other horses were, no 
doubt, sometimes used in tandem fashion. The ab- 
sence of cross sleepers was, of course, very advan- 
tageous in horse traction, for which they are greatly 
in the way. Quite five miles of the course of the line 
are readily traceable, over the greater part of which 
the blocks were still down two or three years ago. 
Although it is a single line, there was not more than 
one passing place in that distance. A walk of about 
three miles from Bovey Station brings you to Heytor, 
where the most perfect part of the line remains, and 
the view from the top of the rocks, above it, is ex- 
tremely fine on a clear day. 

Some 16 miles southwest from Heytor are the re- 
mains of another derelict railway, formed by an Act 
of Parliament of 1819 for bringing down stone from 
Dartmoor to Plymouth. This was mainly laid with 
cast iron fish-bellied rails, but some of the sidings or 
passing places have short pieces of granite rail. In 
this case, the wheels having flanges in. the usual way, 
the top of the blocks is dressed to a surface along the 
inner edge. The greater part of this line was opened 
in 1823; a small portion near Plymouth is still in use, 
and the company owning it, the Plymouth and Dart- 
moor, can boast of being the oldest railway company 
in the world. 

In the American Cyclopaedia, 1875, article Railroad, 
it is stated that on the Quincy Railroad in Massachu- 
setts, opened in 1827, there were stone rails at the 
level crossings, the line being a short one for quarry 
purposes, like those just mentioned. There can be 
little doubt that good stone, in sufficiently large pieces, 
would be a stronger material for railway construction 
than the very light iron rails then used, where heavy 
weights and horse traction were used in combination. 



Aeronautical Notes. 

On Tuesday, the 10th instant, the first new military 
dirigible balloon to be constructed in England for the 
British War Department made its trial trip near 
Farnborough. Two trials of the airship were made 
on this date. In the first one, after a flight of about 
two miles had been made around Farnborough and 
Cove Common, the engines stopped, and the balloon 
settled down near some trees. The aeronauts threw 
out all the ballast (800 pounds) without being able 
to get the airship to rise. In this test the new dirig- 
ible stemmed a wind of fifteen miles an hour, navi- 
gating against it without difficulty, and traveling 
over the ground at about five miles an hour. 

In the second trial the airship performed different 
evolutions, and completed a three-mile circle at a 
height of about half a mile. It afterward descended 
successfully near its shed. 

This new dirigible is said to consist of a sausage- 
shaped balloon about one hundred feet long by thirty 
feet in diameter, which gives it a lifting capacity of 
about two tons. The balloon is provided with a 
framework of aluminium covered with canvas, on 
which are carried the engines and other apparatus. 
An arrangement is provided for keeping the balloon 
distended by means of ballonets, which are inflated 
in the usual way by blowers operated by the engines. 
Three men can be readily carried by this new air- 
ship. 

M. Bleriot made a successful flight with his new 
aeroplane above the drill grounds at Issy, France, on 
the 17th instant. After running along the ground for 
a distance of about 75 yards, the machine rose to a 
height of some 50 feet, and flew a distance of 598 feet. 
The motor 'stopped working, and the aeroplane settled 
down rather abruptly, which damaged it somewhat 
and cut the daring aviator about his head. The dis- 
tance covered in this flight is the nearest approach to 
Santos Dumont's record of 68!) feet. 

Thirty-four balloons ascended in clear air and, car- 
ried by a light wind, drifted southward over the field 
of Waterloo in an international balloon race that was 
started from Brussels, Belgium, on the 15th instant. 
This race was conducted by the Belgian Aeronautic 
Club, the prize being a silver cup donated by the club. 
The German balloon "Pommern," piloted by Herr 
Erbslob, won the race by descending at Bnyonne, 
France, 621 miles from Brussels. A Swiss balloon 
was second, landing at the foot of the Pyrenees after 
covering a distance of 565 miles. Prof. Huntington, 
of England, was third, with a distance of 553 miles 
\o his credit, while Mr. Rolls with another English 
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balloon, the "Britannia," was fourth with 534 miles, 
the balloon landing at Sanguinet. An Italian balloon 
piloted by Usuelli covered 515 miles, and Herr von 
Abercron's German balloon came down at Carcans, 
481 miles from Brussels. The contest was an extreme- 
ly interesting one in view of the large number of 
balloons that competed. 

The United States Army Signal Corps officers have 
recently established a balloon corps. This corps will 
be under the immediate charge of Capt. Charles De 
F. Chandler, and will also be under the tutelage of 
Leo Stevens, the well-known aeronaut and balloon 
constructor. It is planned to make ascensions from 
Washington in one of the new army balloons. It is 
also expected that within the next few months sys- 
tematic ascensions and test flights will be made at 
Omaha, Neb., where the Signal Corps has a station, 
and where special arrangements have been made for 
the manufacture of compressed gas to be used in the 
balloons. The new corps will endeavor to learn in a 
practical way the advantages of the balloon for scout- 
ing purposes. In time, no doubt, this branch of the 
army will experiment with dirigible balloons and 
with aeroplanes, in the same manner as is being done 
by the leading foreign governments to-day. 
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Apprenticeship System on tlie Pennsylvania 
Railroad. 

To the Editor of the Scientific American: 

I am in receipt of a letter signed W. S. Vanover, 
written from Lexington, Va., inclosing a letter from 
you to him under date of September 6, 1907, in which 
you advise him to enter the railroad university con- 
ducted by the Pennsylvania Railroad Company at Al- 
toona. 

There seems to be a pretty general misunderstand- 
ing as to what the Pennsylvania Railroad Company is 
doing in this respect at Altoona; and I thought it ad- 
visable, therefore, to let you know exactly what we 
are doing. Your letter referred to is certainly mislead- 
ing. We do not conduct a railroad university at Al- 
toona, in the ordinary acceptation of that term. What 
we do is as follows: 

Young men, graduates of technical schools, either in 
the mechanical or engineering departments, are taken 
into our service in the mechanical departments as 
special apprentices, serving a period of four years in 
the different shops, offices, and laboratories of the com- 
pany, thus fitting them for positions of responsibility 
with the railroad company. 

In the engineering department these young men are 
employed as rodmen, from which position they are 
promoted according to seniority and ability to transit- 
men, assistant supervisor, and so on up into positions 
of importance and responsibility with the company. 
The maintenance-of-way men do not serve any fixed 
time in any of the positions referred to, but they are 
advanced accordingly as the vacancies occur and their 
abilities fit them for. 

It will be observed from the above that we do not 
maintain a university or a school, in the ordinary ac- 
ceptation of the term. 

At Altoona, however, in connection with the public 
school system there is a manual training school, the 
higher branches of which are conducted in connection 
with the Altoona High School; and it is proposed to 
have this manual training course include a post-gradu- 
ate course of approximately two years, thus giving spe- 
cial training to graduates of the high school in me- 
chanical work, so as to make them better fitted for me- 
chanical positions, not only with our company, but with 
any company with which they desire to become con- 
nected. The Pennsylvania Railroad Company is in- 
terested in this manual training school only to the 
extent that it increases the available material for them 
to draw upon for a higher class of mechanics; and for 
this reason the Pennsylvania Railroad Company do- 
nated a sufficient sum of money to properly equip the 
manual training school in the high school building. 
G. W. Creigiiton. 

General Superintendent. 



Test of Wellni ill's Airship in the Arctic Regions. 

The following account, by Mr. Walter Wellman, 
of the first flight of his airship "America" in the 
Arctic regions may be of interest to our readers, in 
view of the fact that this test was the culmination 
of two winters spent in preparing the airship and 
two summers spent at Dane's Island with it in an 
effort to get it ready to start for the pole. The start 
was finally made on the 2d instant, and the following 
is a dispatch to the Lokal Anzeiger of Berlin, sent 
by Mr. Wellman from Tromsoe, Norway: 

"After the steamer 'Express' cast off the cable, the 
balloon 'America' did excellently, but an increasing 
wind soon gave us a hard struggle, and the storm 
drove us toward some high, jagged mountains near 
the coast, where the airship would have been de- 
stroyed if she struck. 

"There then ensued a hard fight between the storm 



and the motor. The latter triumphed, and we slowly 
rounded the north end of Foul Island in the teeth 
of the wind. Our confidence in the 'America' had 
so increased in the meanwhile that I gave the order 
to start for the north pole. 

"The wind, however, increased to twelve miles an 
hour, and the snow fell so thickly that we could not 
see a quarter of a mile. Just then the compass 
failed to act owing to defective construction. We 
were completely lost in a snowstorm above the Polar 
Sea and threatened with destruction. After a brief 
deliberation we decided to try and get back to the 
'Express' to rectify our compass and start again. 

"It was impossible, however, to keep in one direc- 
tion, and we were again carried into dangerous prox- 
imity to the mountains. Vaniman, the engineer, 
then started the motor at top speed, and the 'Amer- 
ica' moved a second time against the wind, which 
probably was blowing fifteen miles an hour. 

"She circled three times in the teeth of the wind. 
We saw the 'Express' for a moment, but immediately 
lost her again. We would have returned to the 'Ex- 
press' if we could have seen where to steer, but 
under the circumstances the only thing possible was 
to try to land. With this idea we stopped the motor 
and let the 'America' drift over the glacier. 

"At the end of Foul Bay we used a trailer filled 
with provisions and a brake rope. Both acted well 
and dragged over an ice wall 100 feet high without 
damaging the provisions. 

"After crossing the glacier we opened the valve, 
and landed on the upper glacier, half a mile inshore. 
The landing was effected so successfully that ma- 
terial weighing nine tons descended three hundred 
feet and touched the ice with no shock or damage 
whatever excepting several bent tubes and broken 
wires. The numerous delicate instruments were not 
injured. The self-registering barographs, meteoro- 
graphs, and manometers continued running after the 
landing. The mantle of the balloon can easily be 
repaired. 

"The 'America' was in the air for three hours and 
fifteen minutes, and covered about fifteen miles with 
her own machinery. She made three loops against 
the wind, proving her power and capability of being 
steered. The ascent was successful in every respect. 
The 'America' is from every standpoint the strong- 
est airship and the most durable for a long journey 
that ever was built. She held the gas splendidly. 

"Later in the same day the 'Express' found us, 
and fetched the steamer 'Frithjoff,' with men and 
sledges from the camp. The crew of the 'America' 
lived for three days comfortably in the gondola 
while the work of rescuing the balloon was in prog- 
ress. They could have lived there for nine months 
had it been necessary. The entire airship, including 
even a part of the gasoline, was returned to the camp 
in three days. 

"The balloon and the entire outfit have been made 
ready for the winter, and three men have been left 
on guard. 

"After this successful attempt we were all con- 
vinced that the 'America,' in normal summer weather, 
can make her way to the pole. We all regard this 
plan as rational, practicable, and feasible. The thing 
can be done, and what can be done shall be done." 



The Current Supplement. 

Advances in the construction of telescopes and other 
astronomical instruments have enabled scientists to 
make new discoveries far surpassing those made even 
a few years ago. "Recent Progress in Astronomy" is 
interestingly written about and fully illustrated in a 
lengthy article in the current Supplement, No. 1656. 
The efforts made to obtain turpentine and other pro- 
ducts from waste wood are described by J. E. Teeple, 
Ph.D., and J. S. Miller writes on asbestos, a useful 
mineral, of which the supply is insufficient. Few 
toolmakers know how to test with any precision the 
grade of a bar of steel. In an article on "The Spark 
Method of Grading Steel," Albert F. Shore, M.E., de- 
scribes a method of testing steel with an air blast. 
The first of a series of practical articles on the "Ele- 
ments of Electrical Engineering" is written by Prof. 
A. E. Watson, and an illustrated note on "Automatic 
Speed Control for Magnets" will also be of interest to 
electricians. The Cape to Cairo railway, dreamed of 
for years by Cecil Rhodes, is gradually becoming fact; 
from its southern end it now stretches through north- 
western Rhodesia toward the Congo Free State fron- 
tier. Our English correspondent describes and illus- 
trates one of the features of this length of line — the 
building of the longest bridge in Africa. The fifth of 
J. H. Morrison's articles on "The Development of 
Armored War Vessels" brings us to the verge of 
modern construction. Dr. A. Gradenwitz contributes a 
valuable note on the "Cause of Vitiation of Confined 
Air." We have several times lately referred to arch- 
aeological research in northern Africa; much of this 
work has been done by European investigators. In the 
current Supplement the Egyptian work undertaken 
by the New York Metropolitan Museum is described. 



) 1907 SCIENTIFIC AMERICAN, INC. 



224 



Scientific American 



September 28, 1907. 



DANIEL'S COMET. 

Comets are not exceedingly rare visitors, but it is 
seldom that they are prominent enough to be visible 
to the naked eye. Not in twenty-five years have we 
had the opportunity to observe as large a comet as 
has been conspicuous in the eastern skies each morn- 
ing for the past two months. It is owing to the fact 
that the object could be seen only in the early hours 
before sunrise that it has awakened so little public 
attention. Since our issue of August 31, in which ap- 
peared a description of Daniel's comet, it has arrived 
at perihelion (its 



weather was favorable, and as long as the position of 
the comet with respect to the sun permitted. These 
photographs, put together, form a pictorial diary of 
the comet. Camille Flammarion, comparing the pho- 
tographs taken at the Juvisy Observatory, has noted 
that the luminous streamers of the tail varied their 
position on successive nights, which leads him to be- 
lieve that the tail was rotating on its axis. This, how- 
ever, is doubted by other observers. The photographs 
shown herewith were taken at the Yerkes Observatory 
at Chicago, and show two characteristic phases of 



be determined only by mathematical calculations. The 
earth would not be enveloped in noxious gases, or in 
white-hot matter, because the indications are that com- 
ets' tails are comparatively cold, ami shine with a 
certain glow due to the action of the sun's rays on the 
minute particles. The only visual evidence we could 
possibly have of passing through the tail of a comet 
might be a shower of shooting stars; and since the 
particles which make up the tail of a comet are ex- 
ceedingly minute, they would be entirely consumed by 
friction with the earth's atmosphere long before they 

came within reach of 




closest approach to 
the sun) on sched- 
ule time, the 4th of 
September, and is 
now speeding away 
at a pace that will 
soon carry it beyond 
the reach of the 
naked eye. As its 
course is a parabola, 
we will probably 
never see it again. 

One would suppose 
that after rounding 
the sun the comet 
would pass from the 
east side to the west 
of the sun, and be 
visible in the eve- 
ning skies. How- 
ever, this is not the 
case, because the 
earth has followed 
the comet far enough 
around to see it 
strike away still on 
the right hand or 
eastward side of the 
sun. At present writ- 
ing the comet is vis- 
ible to the naked 

eye, although it is so nearly in line with the sun 
as not to be very conspicuous. It rises at about 
4 o'clock in the morning, but before it ascends above 
the dense and murky atmosphere of the horizon suf- 
ficiently to be clearly observed, it is overtaken by 
the first rays of dawn, and the faint nebulous tail 
can scarcely be distinguished against the bright back- 
ground of the sky. However, the head or nucleus of 
the comet is clearly visible, and appears like a second- 
magnitude star, or as bright as the stars which make 
up the Great Dipper. Shorn of its tail the object 
bears little resemblance to the popular notion of a 
comet, and it is difficult for a layman to identify it 
unless he knows just where it is to be found. 

The comet when first sighted by Daniel at the Prince- 
ton Observatory, on 
.Tune 9, was of the 
ninth magnitude. By 
the 7th of July it 
had grown to the 
sixth magnitude, so 
that a practised eye 
could just make it 
out without the aid 
of the telescope. Its 
nearest approach to 
the earth occurred 
on the 1st of August, 
when it passed with- 
in 70 million miles 
of us. It was then 
85 million miles 
from the sun. At 
perihelion, on Sep- 
tember 4. it was 48 
million miles from 
the sun, and 80 mil- 
lion miles from us. 
When at its most fa- 
vorable position for 
observation, it grew 
nearly as bright as a 
first-magnitude star, 
and had a tail which 
appeared as long as 
the handle of the 
Great Dipper. In 
some photographs it 

tan be traced to a much greater length. The head, 
including the nebulous aureole, was of about one-third 
the apparent diameter of the moon. The real diam- 
eter of the head was about 236,000 miles, or almost 
thirty times the diameter of the earth. The tail ap- 
peared to have a length of 20 million miles, but as 
it was not perpendicular but oblique to the line of 
sight, its length was evidently much greater than 
this. 

At a number of the principal observatories photo- 
graphs of the object were taken nightly whenever the 



the ground. 



FHOTOGBAPH OF DANIEL'S COMET TAKEN AT YERKES OBSERVATORY. 

OF THE TAIL STREAMERS. 



the comet's tail. As the photographs were made with 
the telescope trained upon the comet, the stars ap- 
pear as lines of length proportional to the duration 
of the exposure, that is, they show the relative east- 
ward motion of the comet. The eastward side of the 
photographs is shown at the left instead of the right, 
because to see the comet in the position illustrated, 
the observer would have had to face toward the south. 
As is usual when a conspicuous comet makes its 
appearance, the daily press has published sensational 
and alarming predictions of the possible conse- 
quences of a collision between this earth and the 
comet. Some one has stated, and very truly, that 
the chances of our earth ever being hit by a comet 
are about the same as the chances of one's killing a 



Cariboo District. 

The central part of 
British Columbia, 
during the years 
1860 to 1870, or 
thereabo uts, pro- 
duced some $40,000,- 
000 of gold from very 
rich shallow placers, 
mined by very pri- 
mitive methods. The 
movement of pros- 
pectors to this region 
was known as the 
Cariboo "excitement" 
or "stampede," and 
probably, area for 
area, there was then 
a greater amount of 
gold collected from 
the above region 
than any other equal 
area ever discovered, 
not even excepting 
the rich creeks of 
the Dawson region 
in Yukon Territory. 
Williams Creek, in 
the Cariboo District, 
is said to have produced upward of $25,000,000 from a 
length of 2% miles of its creek bed, according to gov- 
ernment records. The attention of capitalists is again 
being largely directed to this district. 

There is a false impression extant that mining can 
be carried on in this region for only a few months in 
the year. While the eastern part of British Columbia 
receives a large fall of snow varying from 30 to 40 
feet per year, in the western part the snowfall 
amounts to only 4 or 5 feet. The climate of central 
British Columbia is very mild, due to the warm and 
persistent Chinook winds coming from the Japanese 
current. — Mines and Minerals. 



NOTE THE GREAT LENGTH 




ANOTHER VIEW OF DANIEL'S COMET. THE STAB STREAKS OF THE BACKGROUND SHOW THE MOTION OF 
THE COMET WITH RESPECT TO THE STARS DURING TIME OF EXPOSURE, 



bird on the wing by firing a gun blindfolded at the 
open sky. 

The nucleus of a comet is probably made up of a 
swarm of meteorites, and the tail is made up of a 
very fine dust, and not a gas as is commonly supposed, 
which is driven off from the nucleus by the repulsive 
action of the sun's rays. As comets' tails often stretch 
out for many millions of miles, the chances of our 
passing through one of them are far greater. But 
should we ever encounter a comet's tail, it is doubtful 
if any laymen would be the wiser, and the fact could 



In a recent six-hour test at the refuse-burning plant 

which generates light 
for the Williamsburg 
Bridge, New York, 
40,497 pounds of ref- 
use was burnt, or at 
the rate of 6,749 
pounds per hour. The 
total bulk of the ref- 
use burnt was 293 cu- 
bic yards, weighing 
138 pounds per yard. 
It was burnt under 
two 200-horse-power 
Stirling water - tube 
boilers; the total 
grate area was 192% 
square feet, and the 
consumption of ref- 
use per hour on each 
unit of surface was 
39.2 pounds. The 
heating surface of 
the two boilers was 
3,780 square feet, and 
the steam pressure 
during the test was 
143 pounds per 
square inch; 2.29 
pounds of water were 
evaporated for each 
pound of refuse 
burnt from and at 
212 deg., this result 
being due in part to the economizers on the boilers. 
The consumption was 46 pounds per kilowatt hour, due 
to the fact that only part of the power produced was 
used to generate current, though the boilers were run 
at their full capacity. 



< •< m 



During 1896 the United States imported 77,194 short 
tons of asphalt from Trinidad. This material is ob- 
tained from a pitch lake, and as it is removed the 
supply is replenished from subterranean sources. 
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IF INSECTS WERE AS LAROE AS ELEPHANTS. 

If modern man had existed in the period of the 
giant lizards, it is possible that he might have hp.<1 a 
clearer conception of the strenuous life than he actu- 
ally possesses. This thought is suggested by the in- 
genious humor of our contemporary, the Lon- 
don Sketch. In the Scientific American of 
May 25, we published a number of illustrations 
of insect models from the American Museum 
of Natural History. Our contemporary, no- 
ticing these fearsome "beasts," conceived the 
idea of introducing some of them into pic- 
tures with men and women, where the insects 
would outrank the humans in size. The re- 
sults are so entertaining, that for once we 
rather extend the scope of our pages, and re- 
produce these pictures for the amusement 
of our readers. 

The idea is not new; a few years ago an 
English author wrote a novel, in which the 
discovery of a wonderful concentrated food 
led to a growth of hornets a yard long, and 
rats as big as horses. The final result of this 
upsetting of nature's balance was, that man 
adapted himself to the new order of things, 
and continued to control nature. The con- 
clusion was a correct one. 

If, through the working of some miracle, 
we were suddenly deluged with monster in- 
sects, the infliction would probably be less 
terrible than appears at first glance. The 
larger an animal becomes, the less able is it 
to stand against man. The elephant, which 
lives to a century and can kill a man with a 
blow of its trunk, will soon be extinct, unless 
means are taken to preserve it, while a small 
creature such as a rat or a mouse holds its 
own in the busiest city. The bison has van- 
ished from our prairies — a victim to its size. 
If mosquitoes grew to resemble greyhounds, 
it is fair to assume that they would no longer 
lay innumerable eggs, as they do at present. 
Both the larvse and the flying insects would 
be fair game for sportsmen, and probably in 
a year or two the insects would be extinct — 
except in our zoos. It is not the visible which 
is teirible to man. Wild beasts, storms, or 
accidents account for comparatively few dis- 
asters. It is the minute and unnoticed that 
spreads disease. For centuries man has suffered from 
the ravages of plagues — suffered chronically and as a 
matter of course — to an extent scarcely conceivable to 
this generation. The nineteenth century was well ad- 
vanced before people began to fairly understand what 
are now considered the very rudiments of health; 



now our scientists have got a firm grip of the situa- 
tion; and if some new condition arose, they would 
gradually find means to control it. 

The illustrations suggest feelings of regret rather 
than teror. Those tree-hoppers appear to be placid, 




terrible, for his intentions are evidently hostile. But 
we can well imagine him changed from the hunter to 
the hunted. Those ferocious jaws of his might solve 
the problem of the diminishing supplies of whalebone, 
and, his wing membranes might supersede crocodile 
hide for purses. Doubtless a use would be 
found for every part of him, and he would 
soon grow scarce. The tree-hoppers have four 
wings. They would solve a vexed problem for 
us. We may imagine a long line of "heavier- 
than-air" fliers racing over a measured course 
in competition for the "blue ribbon of the 
air," the Scientific American trophy. 

« 111 » 

A report has just been made to the Paris 
Academy of- Sciences by Dr. Fortin, an emi- 
nent optician of France, which is now at- 
tracting the attention of physicians through- 
out the civilized world, inasmuch as disease 
of the eye has been the most difficult, to con- 
tend with in all the range of medical and 
surgical science. Dr. Fortin's new cortrivance 
in the diagnosis of the eye is a confirmation 
of the physical organization of our organ of 
vision, a practical application of which has 
been the dream of students in this branch of 
science for years. The physicians who are 
investigating Dr. Fortin's theory find that the 
light from a mercury-vapor lamp passing 
through two sheets of blue glass and reflected 
into the eye by a large lens reveals the in- 
ternal condition of the eye infinitely better 
than ordinary white light. By placing a 
screen with a pinhole between the light and 
the eye, a magnified image of the vessels at 
the back of the retina, which has heretofore 
been invisible, has been obtained. This dis- 
covery in optics is regarded as one of the 
most advanced steps in this field of science, 
judging from the comments of eminent phy- 
sicians on the recent report of the French 
Academy. 



Country Life— As It Might Be. 

amiable creatures, and we cannot believe that either 
the beseeching damsels or the terrified policeman are 
in any danger of furnishing a meal. If only we could 
capture a few of them, and break them in to work, we 
might find that we had tapped a practically inexhaus- 
tible supply of cheap horse-power. The beetle is more 



The multiplication of hotels in New York 
has not resulted in an oversupply of accom- 
modation, as many old-line hotel managers 
have feared. The latest notable building is 
the new Plaza Hotel, which opened on Sep- 
tember 23. A few years ago a large modern 
hotel was erected on this site, but the owners saw pos- 
sibilities for improvements, and so the old Plaza Hotel 
was razed to the ground and the new one- built; the 
cost, including the scrapping of the former building, is 
about $12,500,000. The success of the investment seems 
assured. 




Fortunately the Tree-Hoppers Are Herbivorous, But Their Aspects Are Sufficiently Strange to Inspire Terror iu Timid Bosoms. 

A compoailloo from The London Sketch adapted from specimens previously published la the Scientific i 
IF INSECTS WERE AS LAROE AS ELEPHANTS. 
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THE NEW FASTNET BOCK LIGHTHOUSE. 

Oft the southeast corner of the coast of Ireland Is 
the Fastnet, a small pinnacle, which is one of the most 
important landmarks to transatlantic traffic, consti- 
tuting as it does the first and last land bearings to and 
from Europe. This danger spot comprises a group of 
islets, the principal of which are the Great and Little 
Fastnets, and before the year 1848 was in no way 
indicated to mariners. In that year the erection of a 
cast-iron tower to a height of 64 feet was commenced 
by George Halpin, engineer to the Irish Lights Com- 
missioners, fitted with a 38,000-candle-power flashing 
light recurring every two minutes, at a cost of $86,950, 
and the light was shown for the first time on January 
1, 1854, thereby superseding the light on Cape Clear, 
4% miles away on the mainland. 

This structure proved unable to withstand the strain 
put upon it by the Atlantic, and frequent and costly 
strengthening works were necessary. Finally, in 1895, 
it was decided to supersede the old erection with a 
more modern masonry-built house. The situation of 
the new lighthouse upon the rock may be gathered 
from the accompanying illustrations, and it will be 
seen that it rises from a ledge just above the water 
level. At its base the tower has a diameter of 52 
feet, and the granite portion rises to a height of 147 
feet, the focal plane of the light being 159 feet above 
high-water mark at ordinary spring tide. The site 
selected is the hardest portion of the rock, and being 
at the extreme west end of the islet, the base of the 
tower receives the blow of the heaviest seas before 
they rise to their full height. The foundations are 
20 feet in thickness, comprising thirteen partial rings 
Of masonry, forming a facing to the natural rock. 
The lower courses are stepped, and help to offer a 



vide bottom ventilation to the lantern and may be 
left open in all weathers without any danger of spray 
being driven in. This room is fitted with a rain-water 
tank, which collects the water falling on the lantern 
roof, and with the wireless telegraph apparatus, for 
this lighthouse constitutes the most westerly and im- 
portant shipping signaling station in the British Isles. 

The external form tapers upward for a height of 116 
feet in an easy curve, which is the segment of an 
ellipse having a semi-axis major of 155 feet. Above 
this point the shape is cylindrical, 20 feet 8 inches in 
diameter, with two balconies projecting outward, of 
26 feet external diameter at the 133 feet 6 inches and 
146 feet 3 inches levels respectively, the masonry being 
carried out in an easy curve under each balcony. 

The whole of granite for the masonry was procured 
from Cornwall, and the lighthouse was set up in sec- 
tions at the quarry to secure accurate fitting. For 
the lower course, where the stone would soon become 
covered with green seaweed, fineness of grain and 
color were of secondary consideration so long as the 
texture of the stone was of a high standard. For the 
section above the entrance level good hard fine-grained 
granite of uniform color, free from marks and defects, 
and very finely dressed so as to present a good flat 
surface on either face, is used. The whole of the 
stones were carefully dovetailed together upon the 
dovetail joggle system, so that the entire structure is 
bonded into virtually a monolith. It is impossible for 
any stone to be withdrawn until the whole of those 
above have been removed, when it is extracted in a 
vertical direction; and even such action must break 
off the dovetailed joggle in the course below it, as 
the cement used in the bed flows in and completely 
fills the space between the male and female dovetails. 



remedied by careful cutting out and cementing in of 
small stones. Each course was carefully checked after 
laying, and the greatest variation from the figured 
dimensions of the drawings was only 0.25 inch in the 
entire diameter, which speaks well for the care and 
labor bestowed upon the cutting of the blocks. 

The lantern equipment is by Messrs. Chance, of 
Birmingham. It is of the single flash type, recurring 
every five seconds, the duration of the flash of maxi- 
mum intensity being 0.122 second. The power of the 
beam during this period of flash is 750,000 candle- 
power, and is obtained by means of a biform four- 
sided apparatus, each tier consisting of four square 
panels with annular plano-convex lenses of 80 deg. 
aperture and 920 millimeters (35.5 inches) focal dis- 
tance. In the center of each tier is placed an incan- 
descent mantle burner of special design, having a mini- 
mum and maximum working power ranging from 
1,350 to 1,450 candle-power, respectively. The lenses 
are set forward with their principal foci on the hori- 
zontal axis, and 6 millimeters (0.236 inch) in front 
of the vertical axis of the mantle, this disposition 
being found to give the best results in the photo- 
metric tests, as more light is received from the front 
than from the back of the mantle, the proportions 
being respectively 62.5 and 37.5 per cent. The cata- 
dioptric prisms are divided into short segments, and 
each segment is set to throw the center of its beam 
in a direction truly parallel to the center of the beam 
from the lens, the latter being dipped to strike the 
sea at a distance of ten miles by raising the center of 
the mantle the requisite height above the horizontal 
axis of the lens. By the adoption of the biform appa- 
ratus, should an accident befall one of the burners, 
the whole light is not extinguished — the beam is only 




Gear for Hoisting and Setting the 
Masonry Blocks. 



One of the Solid Masonry Courses of the Tower in Course of Construction. 
(View fi-om Top of Rock.) 



The Lantern in Course of 
Construction. 



THE FASTNET ROCK LIGHTHOUSE. 



breaking face by their sharp edges to the waves. At 
the top of the foundation courses the diameter is 40 
feet, and here the complete courses of masonry com- 
mence, being continued up to a height of 30 feet 6 
inches. These courses are solid except for a central 
fresh-water tank of 3,250 gallons for the keeper's re- 
quirements. The tank is divided into two compart- 
ments by a central brick wall, so that one side may 
be emptied for cleaning without wasting the store in 
the other compartment. The floor of the entrance 
room to the light-house is 57 feet 9 inches above high- 
water mark. Up to this point the thickness of the 
masonry courses varies from 2 feet, in the case of the 
foundation partial ring courses, to 1 foot 9 inches 
thick for the succeeding fifteen solid courses to the 
entrance room floor. From the entrance level the 
tower extends to a height of 88 feet V/j inch to the 
lantern, and is divided into eight compartments for 
the services of the inmates. 

The four lower floors are used for storage purposes. 
T'.e second room contains the oil tanks, from which 
the oil is pumped to a small supply tank in the lantern 
gallery. From this floor commences the central hollow 
shaft, in which the weight controlling the revolving 
mechanism of the lamp moves. The fifth-floor room 
is the living room, 15 feet in diameter, and above is 
the principal bedroom. Access is gained to the various 
apartments from the entrance level by a spiral stair- 
case. The rooms are all well lighted by windows 
fitted in gun-metal frames up to this level, and pro- 
tected upon the exterior by storm shutters, the outer 
surfaces of which come flush with the masonry. Im- 
mediately below the lantern is the service room, from 
which the lower balcony is gained. The windows in 
this room are not equipped with storm shutters, and 
have special louvre ventilators over them, which pro- 



The total number of stones used in the building of the 
tower is 2,074, representing a net cubic content of 
58,093 feet and a weight of 4,300 tons. The weights of 
the individual stones range from 1% to 3 tons. In 
addition, 4,500 cubic feet of small squared blocks were 
used in filling cavities in the foundation and the space 
between the rock and the tower up to the level of the 
entrance floor. 

Owing to the inaccessible position of the rock and 
the danger involved in approaching except in the 
calmest of weather, great difficulty was entailed in the 
work of construction. A special steamer was built for 
trans-shipping the building material, workmen, and 
stores to the rock from the mainland. As the vessel 
could not approach nearer the islet than 110 feet, 
special gear was installed for transporting the stones 
from the ship to the point of erection. A derrick 
was rigged up on the rock, to haul the stones from the 
steamer to the base of the tower. When the stone 
reached the base, it was picked up by another derrick 
fixed up in the center of the building, and lowered 
into the position in which it was to be set. The laying 
of the lowest courses was frequently delayed, owing to 
the rough weather experienced, but whenever the 
weather was fine excellent progress was maintained, 
the greatest number of stones laid in connection with 
the lowest courses in a single day being 22. The actual 
building commenced in July, 1901, operations having 
been retarded considerably by difficulties experienced 
in connection with the quarrying of the granite, and 
afterward by inclement weather. 

The setting of the masonry was completed in just 
four years. During the work, despite the difficulties 
attending trans-shipment of the masonry to the rock, 
not a single stone was lost or damaged beyond slight 
chips off the rises of 16 stones, which injuries were 



reduced fifty per cent in power. Moreover, a flash of 
greater intensity can be secured thereby, while the 
principle also facilitates cleaning. 

The pedestal of the lantern is of the type designed 
by Mr. C. W. Scott with mercury flotation. A cast-iron 
cylinder 5 feet 9 inches in diameter by 4 feet 6 inches 
in height, divided into six segments, supports six 
standards, on top of each of which are two vertical 
rollers on ball bearings, and one horizontal roller 
rotating on a pivot. Outside these standards is the 
mercury trough, supporting a float which carries a 
revolving table of 7 feet 6 inches diameter, on the 
inner curb of which is a gun-metal toothed rack of 5 
feet pitch-line diameter. Within the pedestal is the 
shaft connecting with the weight-driven clockwork 
rotation machine, and also two air receivers and two 
oil bottles, which feed the burners. The weight of 
the revolving apparatus is 6 tons, and it is rotated by 
a 290-pound weight falling 49 feet per hour, this being 
sufficient to give three revolutions per minute, and 
the rate of variation of the speed of revolution can be 
easily maintained within five seconds in the hour. 
The maintaining gear is of the sun and planet type, 
and so designed that the speed of revolution does not 
vary while the clockwork mechanism is being wound 
up. The lantern itself is 17 feet in diameter at the 
inner surface of the glass by 27 feet high from, gal- 
lery level to top of dome. Above the roof extend two 
electrically-fired fog signal jibs placed diametrically 
opposite each other. Provision had to be made to 
prevent the possibility of an explosive charge being 
accidentally fired by the telegraph transmitter of the 
Marconi station maintained on the lighthouse, and this 
prevents the telegraphic apparatus being in operation 
while fog signaling is in progress. 

The lower portion of the old tower is now used as an 
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oil store, there being installed therein six 300-gallon 
cylindrical tanks in addition to five 130-gallon tanks 
in the lighthouse itself. The reservoirs in the old 
tower are connected to those in the lighthouse, a stop- 
cock being fitted to control the flow. The tanks in the 
old tower being higher than those in the new light- 
house, the oil gravitates from the former to the latter. 
All tanks are fitted with gages for determining the 
quantity of oil within. The oil is landed in barrels, 
and pumped into a 40-gallon sump tank having a re- 
movable cover and fine wire-gauze strainer. 

The total cost of the undertaking somewhat exceeded 
the original estimate, owing to the difficulties encoun- 
tered, aggregating $420,000. The staff for the light- 
house comprises four men, relieved twice a month, 
weather permitting. The cost of maintenance aver- 
ages about $5,000 per year, to which" $1,000 is con- 
tributed by Lloyd's for the privilege of using the 
lighthouse as a signaling station, this being the first 
point from which incoming vessels on the Atlantic 
are notified to London and Europe. The cost of oil 
and mantles for the burners averages approximately 
$225, and fog-signal ammunition about $1,300 per year. 

The superintendence of the building was intrusted 
to Mr. C. W. Scott, engineer to the Irish Lights Com- 
missioners; he also designed the special form of lamp 
used. 



A DEVICE FOB WASHING THE OUTSIDE SUEFACES OF 
WINDOWS. 

There has long been need for some simple and prac- 
tical device for washing the outside surfaces of win- 
dows. This need has greatly increased in late years 
with the increased height of modern buildings. The 




DEVICE FOB WASHING THE OUTSIDE SUBFACES OF 
WINDOWS. 

inaccessible exterior surfaces of the windows makes 
the work of cleaning them especially inconvenient and 
hazardous, so that trained experts are now commonly 
employed for this service. In the accompanying en- 
graving we illustrate a device with which the exterior 
surface of a window may be readily cleaned from 
within the building, and without imperiling the life 
of the operator. It consists of a cleaning head, which 
may be projected to the desired point by means of a 
lazy tongs mechanism that connects the head with the 
operating handles. The lower legs of the lazy tongs 
are respectively secured to a pair of rock shafts which 
are concentrically mounted, one shaft being tubular to 
receive the other. Each shaft is provided with a han- 
dle, and by swinging these handles toward and from 
each other the lazy tongs may be extended or re- 
tracted. A flexible hose connects the head of the 
washing device with a source of water under com- 
pression, so that a flow of water may be had at the 
desired point. A patent on this window-washing device 
has been secured by Mr. William G. Himrod, of 
Third and G Streets, N.W., Washington, D. C. 



A NEW TYPE OF CAB FENDEB. 
The accompanying engraving illustrates a fender 
which is particularly adapted for use on street cars, 
and which is so designed as to present no unflexible 
portions against which a person may be injured when 
picked up by the fender. The fender comprises a 
frame supported on two bars A. by which it may be 
secured to the end of a car. The frame is formed of 
two L-shaped members, connected at suitable points 
by cross bars. In order to prevent a person from 
being injured by the front cross bar or pilot bar of the 



frame, a strap C is provided, which is placed di- 
rectly before the bar and serves as a guard. The 
frame is covered with canvas. The fender comprises 
a forward slightly-inclined portion and a rearward 
sharply-inclined portion. The boundary between these 
two portions is marked by cross bar D. The canvas is 
secured to this cross bar in the manner shown in illus- 
tration, so that there will be little danger of injury 
to a person striking this part of the fender. In order 




A NEW TYPE OF CAB FENDEB. 

to strengthen the canvas covering, it is provided with 
a number of reinforcing folds, so that there is no 
danger of the canvas giving away when the fender 
picks up an object or a person. The frame of the 
fender is hinged to the bars A at the points B, so that 
the fender may be lifted up into folded position when 
desired. The strap C, which is placed in front of the 
pilot bar, is supported at opposite ends on rollers in 
such manner that it may be moved when pulled in 
either direction, or when it happens to receive a glanc- 
ing blow from an obstacle. While the fender is more 
particularly adapted for use on street cars, the in- 
ventor hopes to introduce it 0:1 automobiles. Mr. 
Shozaburo Ishii, of New York, N. Y., has procured a 
patent on this fender. 
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Ginseng and Belladonna Growing In California. 

Recent investigations made by the State Board of 
Trade demonstrate that the growing of ginseng can be 
made very profitable in California, although the plant 
is not indigenous to the State. All the requisites of 
soil, moisture, and climate are to be found in Cali- 
fornia. 

One tract of land located in Santa Clara County, con- 
taining over 100 acres, was planted in ginseng about 
two years ago, and gives flattering promise of good 
returns next year, when the first crop is to be har- 
vested. Another tract in Marin County was planted 
a little later than the one in Santa Clara County, and 
now gives promise of yielding equally well. 

Ginseng is a drug used as a basis for almost all 
Chinese remedies. It sells in the market in its natural 
state for about $8.50 a pound, while the fluid extract 
commands a higher price. The Chinese buy all that is 
to be had, and ship it to China. It is gathered in 
many eastern States and in the Ohio and Mississippi 
valleys. 

Extensive experiments and investigations have also 
been made recently iu the Gardens of Medical Plants 
in San Francisco, and at other points in California, in 
regard to the cultivation of the belladonna plant. These 
experiments show that it will grow very successfully 
in the State. There are movements now on foot to 
engage in its cultivation in California, on a very large 
scale. The raising, it is claimed, is decidedly profit- 
able, as the price is good and the demand for this 
drug constantly on the increase. 



HAND WARMER AND BODY HEATEB. 

The heater which is illustrated in the accompany- 
ing engraving is of the type in which a slowly-com- 
bustible substance is inclosed, and after being ignited 
is carried in the pocket for warming the hands. The 
device may also be applied to any part of the body 
to alleviate pain. When so used the heater has ma- 
terial advantages over hot-water bottles, or similar 




devices commonly used. The combustible material 
within the case continues to burn for a great length 
of time, maintaining its heat until the material is 
entirely .exhausted, whereas a hot-water bottle soon 
becomes cold and is of no further use until re- 
heated. The particular advantage of the heater 
which we show herewith is that a special means Is 
provided for holding the combustible substance in 
the center of a casing, so that one side will not be- 
come heated more than the other side. The com- 
bustible material, which is preferably punk prepared 
for the purpose, is inclosed in a paper cartridge A. 
The cartridge is supported in a holder B, which is 
provided with brackets adapted to hold it in a cen- 
tral position. Flanges on the holder project laterally 
therefrom, and serve to space the cartridge from the 
side walls of the casing. The casing C is formed 
with a series of perforations in the side walls. The 
cover E of the casing is also perforated. A lining 
of cloth is fitted against the under side of the 
cover, and the side walls of the casing are covered 
with cloth, as indicated at B. The construction is 
such that there will be no danger of sparks passing 
through the perforations in the walls and igniting 
the clothing of the user. A patent on this body 
heater has been granted to Mr. Philip Stein, 220 to 
226 West Santa Clara Street, San Jose, Cal. 



IMPROVED FBUIT PICKER. 
Pictured in the accompanying engraving is an appa- 
ratus adapted to enable a person standing on the 
ground to readily remove fruit from a tree without 




IMPBOVED HAND WABMEB AND BODY HEATER. 



AN IMPBOVED FBUIT PICKER. 

injuring the fruit. It consists, briefly, of a long tubu- 
lar member provided with a picking device at the 
upper end, which may be operated by a lever conveni- 
ently located near the hand of the operator. At the 
lower end of the tubular member is a discharging 
elbow, which opens into a basket or other receptacle 
carried by the operator, so that the fruit when picked 
will pass down through the tube and into the basket. 
The tubular portion is formed of a number of rods A, 
connected by collars at suitable intervals, and which 
serve to support a lining of any suitable textile fab- 
ric. The discharging elbow is provided with a soft 
cushioned portion on which the fruit falls without 
breaking or bruising. The picker arms at the upper 
end of the tube are operated by means of rods B, 
which lead to a lever C, fulcrumed near the lower end 
of the tube. The picking device comprises two 
U-shaped flexible arms D, formed by extending a pair 
of the supporting rods A. In addition to these there 
are a pair of arms E. located between the arms D. 
Attached to the arms D are links F, which pass over 
pulleys supported on arms E, and are connected to the 
operating rods B. The device may be used by placing 
the picking arms around the fruit to be picked, and 
then detaching the fruit by a downward or lateral 
movement of the picker without using the lever C. In 
most instances, however, the fruit is detached by 
drawing the picking rods inward by means of the 
operating Lever to the position shown by dotted lines. 
A patent oa this improved fruit picker has recently 
been granted to Mr. Emil Gier, Mount Angel, Ore. 
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RECENTLY PATENTS INTENTIONS. 
Pertaining to Apparel. 

SHIRT-WAIST AND SKI.IT ADJUSTER.— 
Ii. Barnett, Millville, N. J. The object of 
this inventor Is to provide an improved shirt 
waist and skirt adjuster, arranged for con- 
venient attachment to the waist and skirt, to 
allow of readily connecting and disconnecting 
the same at the back, to hold the skirt up 
and the shirt waist down, and to keep the 
slit of the skirt securely closed. 

Electrical Devices. 

THERMOSTAT. — J. M. Harrison, New 
York, N. Y. — The more particular object in 
this case is to produce a type of thermostat 
of general service in the various arts, and 
adapted to produce considerable variations in 
heavy currents, and yet being peculiarly sen- 
sitive in heat. The special object, in other 
words, is to enable comparatively trivial 
variations in heat to produce great variations 
in the flow of a heavy curreDt. 

SIGNAL. — C. R. Dowler, Denver, Col. The 
invention consists of means on the semaphore 
device, adapted for holding it at safety dis- 
play, circuit "closers" operated by floats or 
other automatic means, suitable circuit wiring 
with any source of electric current supply, 
and automatic means whereby to adjust the 
semaphore to danger display. The invention 
relates to railway signals. 

Of General Interest. 

FIRE-HOSE HOLDER.— .1. Kf.nlon, New 
York, N. Y. The object in this improvement 
is to produce a holder which may be quickly 
set in position, and which will operate to 
hold a fire hose near the nozzle in such a 
way as to support the back pressure and en- 
able the nozzle to be adjusted to give the 
stream any direction. 

SURGICAL OR MEDICAL BANDAGE.— P. 
F. \V. Kappmeier, 173 Staderstrasse, Alt 
Kloster, Germany. In this patent the in- 
ventor has for his object a wet compress 
adapted to be heated and more particularly 
intended for the treatment of sea sickness. 
In view of compresses and bandages of other 
kinds, it is essential that with this new com- 
press surface heating and surface compression 
cooperate one with the other. Applied as hot 
and as firmly as bearable, it reduces to nor- 
mal the circulation of blood between the head 
and stomach. 

NON-REFILLABLE BOTTLE.— O. Johnson, 
Beatty, Nevada. In the operation of this im- 
provement it will be found that when the 
stopper is applied, it cannot be withdrawn 
without breaking the bottle and the contents 
of the bottle can be freely dispensed, a valve 
opening to permit the outlet of the liquid and 
the air in the bottle through a venting tube 
when the cap is removed. 

DISPLAY-COVER.— G. E. H. EiCHTER, 
Chattanooga, Tenn. The improvement is in 
display covers for use on tubs or palls con- 
taining candy, fruit, etc. The cover is applied 
to a tub and secured by screws, whi.'h latter 
permit the application of the cover to tubs of 
different sizes. The cover comprises a base 
ring adapted to rest on the top of the tub 
and provided at its inner edge with derer.din;; 
lugs having threaded openings for the screws 
so the devices for securing the c-H'er on the 
tub will be entirely within the latter and not 
exposed. 

GUTTER-INSERTER.— D. A. Sapp. Towns, 
<ia. The device in this invention is a very 
effective substitute for the ordinary hammer 
commonly used in inserting gutters according 
to the old method. Such insertion is a work ] 
of considerable difficulty, and the inventor has 
devised a tool by which it can be effected 
easily, quickly, and accurately, and also with- 
out any danger of injury to the hands of the 
workmen in operation. 

MINER'S PAN.— P. A. Hardwick. Colorado 
City, Col. The invention relates to improve- 
ments in hand-operated pans for separating 
gold or like values from sand, gravel, etc., the 
object being to provide a pan so constructed 
that with its use a much greater percentage 
of values may be saved than is possible with 
the usual pan, in which a considerable amount 
of fine gold is washed over the edges of the 
pan with the sand and gravel, especially by an 
inexperienced person. 

FIRE-ESCAPE.— S. P. Deeds, Circleville, 
Ohio. A purpose in this invention is to pro- 
vide a portable fire escape that can be readily 
carried in a hand bag and secured to any 
convenient support or article of furniture or 
which may be a fixture in a building, in 
which event the device is placed convenient 
to the window or other opening. 



HOISTING AND CONVEYING APPARATUS. 
— G. A. Fox and D. Davidson, Tustin, Mich. 
The apparatus is particularly useful in logging 
operations. An object of the Invention is to 
provide. an apparatus by means of which heavy 
objects may be moved from place to place 
without danger of accidentally releasing the 
same from the holding device. It provides a 
device in which a slack rope carriage is used 
to pay out or take up the necessary slack in 
the fall rope required for transporting ob- 
jects. 



Prime movers and Their Accessories. 

INTERNAL - COMBUSTION ENGINE. — H. 
G. Wood, Newport, R. I. The prime object 
here is to improve a means for scavenging the 
cylinder of an internal-combustion engine. 
A scavenging piston operates so as to clear 
out the product of combustion from the 
cylinder, and avoids using the power piston at 
times as a pump for forcing out the burned 
gases. The apparatus also involves means for 
introducing the fuel charge into the cylinder, 
and further means for cooling the scavenger 
piston by circulation .of cooling fluid therein. 
Claims for the last named means are not 
incorporated in this application. 



Railways and Their Accessories. 

SWITCH. — B. L. Murphy, Colorado Springs, 
Col. The object in this case is to provide a 
switch at which the main line track is con- 
tinuous and unbroken, which can be operated 
manually at the switch itself, and which can 
be operated from a moving train approaching 
the switch from either direction. By means 
of this switch a train in passing from the 
main track to the branch track rides upon ele- 
vated rails and passes over the rails of the 
main line track without coming in contact 
with the same. 

MINE-CAR. — T. XI. Ed.moxdso.v, Los An- 
geles, Cal. The main object in this invention 
is to provide means whereby a mine car may 
be loaded with the least expenditure of time 
and labor. It frequently becomes necessary to 
remove the drill machinery and column out of 
a mine. This cannot be done conveniently 
with the ordinary box car now in use, and 
one of the objects is to provide a car capable 
of quick and ready loading, and adapted, to 
receive and transport mining appliances out 
of the car. 




\Notes 

and Queries. \ 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This la for 
our information and Dot for publication. 

References to former articles or answers should give 
date of paper and page or Dumber of question. 

Inquiries Dot answered in reasonable time should be 
repeated; correspondents will bear Id mind that 
some answers require Dot a little research, and, 
though we endeavor to reply to all either by 
letter or Id this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised In our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than geoeral interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



side, but as the wax works its way through 
the concrete, it will stop up all of the pores 
of the concrete, and form a leak-proof tank. 



(10617) I. J. S. asks: Which will 
require the more energy— to raise 100 gallons 
of water to the height of 46 feet, or to fill 
the 100 gallons space with compressed air to 
the consistency of 40 pounds pressure? Sup- 
pose the 100 gallons space to be at 20 pounds 
pressure, then yon want 20 pounds more in 
said space, will it require more energy to get 
the air to the 40-pound mark, starting at 20- 
pound mark, than it would to raise water 46 
feet? If so, what per cent difference would 
there be, and which is the less labor? A. Theo- 
retically, it would require 38,333.18 foot 

pounds of energy to raise 100 gallons of water I I 1a\ *> , ,, . , ,. . . , , 

I »_ . i j. * \« **.-,*+ i founded for the furthering of this knowledge, 

to a height of 40 feet. In order to compare 



NEW BG0KS, ETC. 

The Elements of Mechanics. A Text- 
book for Colleges and Technical 
Schools. By W. S. Franklin and 
Barry Macnutt. New York: The 
Macmillan Company. 8vo.; cloth; 
283 pages. Price, $1.50. 

So many works on mechanics have been 
written that a new book on the subject must 
have great originality of treatment or facility 
of explanation to rise above the level already 
established. 'The Elements of Mechanics'* is 
rather below this level than above it. Certain 
simple concepts are explained at length, while 
other more complex ideas are merely hinted 
at. In the main, the analogies, drawn from 
common-place happenings, arc not sufficiently 
marked to be of assistance in driving home 
the points they are intended to make clear. 
The result is a work that is too childish for 
colleges and too difficult for loss advanced stu- 
dents. 

American Breeders' Association. Vol. 
I., 1905. Washington, D. C; W. M. 
Hays, American Breeders' Associa- 
tion. 8vo. ; cloth; 243 pages. 
The plant and animal products of the 
United States help swell our national pros- 
perity to an enormous extent, and every addi- 
tion to the knowledge of their production in- 
creases the permanent wealth of the country, 
for agriculture and breeding can be carried 
on indefinitely, if only the rules of science are 
observed. The American Breeders' Association, 



Pertaining to Recreation. 

ROLLER - SKATE. — B. Domis, Covington, 
Ky. Each skate is provided with two wheels 
with axles disposed in parallel planes at 
right angles to the center line of the shoe 
rest or plate, but with axle bearings dis- 
posed obliquely to each other, so that the 
skater moves the center of gravity of his 
body over the skates, which enables him to 
preserve equilibrium and cut figures with easy 
body movements, and not done with roller 
skates now used. The skate has fewer run- 
ning parts than others, which lessens friction 
and the skater's exertion. 



has recently published its proceedings in two 
volumes. They are interesting and important. 
Such an association should receive universal 
support, for the entire country benefits by its 
findings. 



this with the amount of energy required to 
compress the same volume of air to 40 pounds 
per square inch, and from 20 pounds per 
square inch to 40 pounds per square inch, it 
will be necessary to assume that the 100 gal- 
lons water is raised 40 feet every minute and 
that the air is compressed to the pressures 
stated every minute. It will then be possible 
to reduce the energy required to horse-power 
and in this way arrive at a comparison. 
38,333.18 foot pounds per minute is equivalent 
to 1.16 horse-power. It will require 1.38 
horse-power to compress enough free air to 
occupy 13.30 cubic feet at 40 pounds gage 
pressure every minute, and Just one-half that 
amount to compress enough free air to change 
the pressure in a space of 13.36 cubic feet 
from 20 pounds gage pressure to 40 pounds 
gage pressure every minute. Prom these fig- 
ures you will see that to raise 100 gallons of 
water 46 feet per minute requires 1.16 horse- 
power ; to compress air to fill the 100-gallon Abdominal support. M. C Towns 866,407 

-««« * a *. ak -a i Account keeping uppa tus, L. R. Tiffany 866 167 
space or 13.36 cubic feet at 40 pounds gage Acid dipping basket or pail, a. Temper.... 866 J 7 
pressure per minute requires 1.38 horse-power ; | Adding machine, h\ II. Richards 866, 6 
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Machine, and mechanical Devices. 

WHEEL - SCRAPER. — C. W. Goodsjiax, 
St. Johns, Ore. This improvement refers to 
scrapers mounted on carrier wheels and has 
for an object to provide a device adapted to 
be readily controlled in its movements. In 
operation the scoop is readily unloaded, and by 
releasing the draft from the free ends of 
the fulcrum levers and applying it to the 



Pertaining to Vehicles. 

BRAKE MECHANISM.— W. H. Douglas, 
Belleville, N. J. The improvement relates to 
brakes having a brake wheel and a flexible 
band for engagement with the rim of the brake 
wheel. The object is to provide a brake 
mechanism for use on automobiles and other 
machines and arrange to permit the operator 
to conveniently and forcibly apply the mechan- 
ism when desired, and to instantly release the 
brake mechanism when required. 

DRIVING-GEAR FOR MOTOR-VEHICLKS. 
. H. Douglas, Belleville, N. T. This in- 
vention relates to driving gears in which 
the steering wheels are positively driven, as 
shown and described in the Letters Patent of 
the United States, formerly granted to Mr. 
Douglas. The object is to provide improve- 
] ments in driving gears for motor vehicles. 
| whereby power is transmitted without undue 
I loss and a proper lubrication of the parts is 
| had to insure an easy running thereof. 

FLEXIBLE SUA* . W. H. Douglas, Belle- 
ville, N. T. In the. present patent the inven- 
tion has for its object the provision of a 
flexible shaft which is simple and durable in 
construction and arranged to readily flex in 
any desired direction without undue binding 
or straining of the parts or loss of the power 
to be transmitted. 

CONTROLLER FOR DRIVING-GEARS. W. 
II. D uglas, Belleville, N. J. The invention 
relates to automobiles and other motor ve- 
hicles, and its object is to provide a con- 
trolling device for the driving-gear of motor 
vehicles, arranged to enable the operator to 
change speed gradually when running forward 
or backward, and to compel the operator to 
reduce the speed to zero before being able to 
reverse the driving-gear. 

WHEEL.— W. H. Douglas, Belleville, N. J. 
The improvement has reference to the traction 
wheels of motor cars and other vehicles, and 
its object is to provide a new and improved 
wheel having a readily detached rim, to per- 
mit an exceedingly quick removal of the rim 
and tire in ease of accident, and replacing by 
a rim and tire constructed and arranged for 



to compress air to change the pressure in the 
100-gallon space (from 20 pounds gage press- 
ure) to 40 pounds gage pressure would require 
0.69 horse-power. These amounts do not allow 
for losses in operation, but you can safely 
assume these losses at about 15 per cent in 
each case. 

(10618) C. E. H. says: We are in- 
terested in the automobile business, and use 
gasoline in large quantities, and we are some- 
what embarrassed in the matter of storing it 
in bulk with a minimum of risk. We ore 
making considerable addition and enlargement 
in our place, and the thought has occurred t-» 
us that if it were possible to build under 
ground away from our building a concrete 
storage tank holding anywhere from 50 to 75 
barrels of gasoline, it would help us out of 
the embarrassing situation very much. We 
were uncertain however whether concrete was 
a suitable medium in which to store ,?asolir:e. 
I am aware of the fact that it is somewhat 
porous, but I thought it probable that you 
could suggest some coating by which its por- 
osity could be overcome, so that it might be 




cable, the former may be again brought over immediate use. 
onto the back of the scoop, thereby raising Note. — Copies of any of these patents will 
the carrying wheel from the ground and sup- be furnished by Munn & Co. for ten cents each. 
porting the scoop on the scraping blade, when , Please state the name of the patentee, title of 
the former scraping operation is repeated. ' the invention, and date of this paper. 



made absolutely tight. We much prefer to use 
concrete instead of an iron tank if such a 
thing is possible. The former being practically 
indestructible and everlasting, while the latter 
would be much more expensive, and being 
buried in the soil, we fear it would have a 
comparatively short lifetime. A. A concrete 
tank such as you describe is entirely practical, 
and could be made leak-proof in the following 
manner : After the bottom and sides of the 
tank art 1 constructed, and the concrete thor- 
oughly dried, saturate every part of the con- 
crete with hot paraffin wax. heating small 
portions of the wall at a time with a blow- 
pipe before the hot wax is applied. Hot irons 
can be used to press in the wax as soon as 
it begins to lie on the surface of the concrete. 
After every part of the concrete is thoroughly 
saturated with the wax, and completely cooled, 
the cover may be put on. This must be 
saturated with wax from the top or out- 



Adding machine, W. C. Paris 866,298 

Adding machine, F. B. Glenn 866,355 

Adjustment mechanism, flue, H. N. Ott.. 866,38a 

Advertising device, E. N. Monroe 866,379 

Advertising means, Carrington & Pusey.... 866,430 
Agricultural machine, A. A. Lax, et al.. 866,040 

Air treat ng machine, C. A. ttumble 866,602 

Alarm, insella & Hodgotts 866 484 

Alcohol heater, denatured, G. G. Schroeder 866 604 
Alcohol producing apparatus, F. H. Bowly.. 866,426 

Alloys, producing, F. M. Becket 866.561 

Amalgamator, W. H. Stlglitz 866,084 

Applicator and dilator, combined, C. T. 

Ball 866, 80 

Arcs of circles, instrument for describi g, 

A. W. Allen 866,178 

Automobile driving mechanism, G. R. Walker 866.410 
Automobiles, change sjieed lever for, C. W. 

Berry 866,254 

Baking apparatus, cake, J. X. llama 866,27:; 

Ballot box, I). Allcut 866,41:: 

Beam frame for eo > til ous concrete girders, 

H. Haiss 866,461 

Beam frame, universal, H. Haiss 866.460 

Bean cutter, J. W. Brown 866,18Ti 

Bulling. II. M. Godsey 866.272 

Bearing, disk, H. E. Dodsoli 866,007 

Beater, 8. H. Coombs 865,9119 

Bed uttnchm it, T. K. Si'anloti 8 , 22 

Beer cooler, V. Runge 866,071 

Bell, electric, R. L. Hunter 866,471 

Belt shifter, A. Rosenthal 866.389 

Belts, etc.. clasp for. H. (I Sudelf 866.535 

Bicycle pedal, H. Bleil 866.56.S 

Blank feed mechanism, B. A. Peterson.... 866,16o 

Block. See Building block. 

Block molding machine, J. M. Bolton.... 866,571 

Boiler covering, K L. Story 866.235 

Boiler safety appliance, steam, II, Ci-ippou 866,265 
Boiler tulie ends, means for cutting off. J. 

R. Whitteinore 866.412 

Bolster structure, \V. E. Symons 86 

Bottle, H. Vincent 866.091'. 

Bottle, D. E. Cripe 866,112 

Bottle. II. S. Martchyin 866.371 

Bottle, nti-re liable, W. It. Bell 866.564 

Bottle closure. T. )L C r 866.4 "5 

Bottle, non-renllalile, I,. Aruavatt, et al 86(i.2r.2 

Bottle, non refill ble J. W. Kennedy 866.477 

Box f stener, E. F. llulbert 866.5!-fi 

Box folding machine, -Rookie & Meredith 866.6 .1 

Brake mechanism, A. P. Brush 866. 32S 

Brake shoe, Stromeyer & .Morton 866.1,8,") 

Brickmaking mechanism, .S. M. Black.... 8 !,: 2 

Broom head. Simp n & M irtin 866.231 

Brush. B. I.ittauer 866.49:) 

Brush and mop, combined fountain scrub, J. 

T. Huggins 866 6 

Brush attaching device. 1'. Lieskar 866.149 

Blush for barrel heads. O. N< ufel 866,159 

Brush, rotary vibratory massage, J. Handel 866.019 

Brush, shavi g, R. I.. Davis 8 6, 8 

Bucket, tramway, (ieuimer & Schleicher. . 866.271 

Buckle. G. C. Pbunmer 866.217 

Buggy. to]i. Bogi i d & Beas ey 866.56! 

Building block, L. R. Franklin 866.351 

Button and sleeve link, collar, S. 11. Br dges 866.187 
Button feeding mechanism, E. P. Merwin 866.0-16 

Cabinet. W. B. Madison 866, 

Cabinet, J. J. Mclntyre 866. 5S 

Cage, breeding, H. M. Smith 866.396 

Call.' utomatic time. .T. E. B one 86(i.:i27 

Camera, panoramu. W. A. Case 866.257 

Can hnlde . oil. Chrysler & Kays 866.258 

Car center and side bearing, combined, ,T. 

C. Barber 865.986 

Car chuck. S. It. Keeran 8611.474 

Car dour hanger. I'. M. Elliott 8(16.118 

Car. dumping. C. B. Peteler 866.512 

Car grain door, railway. J. Van Slyke 866.01)2 

Car. mil a motor. W S. Ilovey 866.136 

Car st net l . W. E. Symons 8 6. 3 8 6, 4 

Cnrs. self acting safety appliance for street, 

• Ii. M. Mnxliimi Still. 5«T, 

Carbureter. J. C. Lewis 866,490 

Carbureting and oil separating apparatus, 

See ley & Sylva 866,525 
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Carriage, collapsible, O. Kurz 866,145 

Cartridge clip, W. S. Stapley 866,080 

Cask, J. Gllmour 866,014, 

Casting and delivering pig metal, appar- 
atus for, E. A. Weimer 866,607 

Casting apparatus, E. A. Weimer 866,608 

Castings, doing away with blow-holes and 

like flaws in, A. E. Menne 866,497 

Cement and making the same, Portland, 

R. K. Meade 866,376 

Cement applying apparatus, F, I*. Payne.... 866,511 
Cement brick pressing machine, P. K. Young 866,175 
Chains, scraper flight for conveyer, Rhodes 

& Millar 866,519 

Chair. See Wire ehair. 

Chemical reductions and producing metals 

or alloys, effecting, l\ M. Becket 866,421 

Chuck, V. J. Wahlstrom 866,245 

Churn and butter worker, combined, F. La 

Bare 866,038 

Churn and butter worker, combined, T. 

J. Howe, et a] 866,584 

Churn operating mechanism, W. H. Col- 
man 866,334 

Cigar cutter, R. Kollmar 866,037 

Cigar fillers, method and device for mak- 
ing, J. Stephau 866,233 

Cigar lighter and advertising device, Bessel 

& Meeker 866,566 

Clevis, M. H. Browning 866,428 

Clevis, L. B. Alger 866,555 

Clock, C. B. Stephens 866,533 

Clock adjuster, A. P. Koon 866,485 

Clock, electric self winding, IS. Schultz . . 866,076 
Clothes line prop, W. F. Briggs. .866,574 to 866,576 

Clothes line windlass, W. C. Manning 866,206 

Clothes pin, D. F. Kay, Jr 866,141 

Clothes pounder, J. Fleming 866,120 

Clothes prop, adjustable, H. H. Haas 866,199 

Clothes rack, D. A. Leonard 866,489 

Clutches, shifting and locking mechanism 

for friction band, Karr & Rauch 866,282 

Coat and vest, combination, G. Demacakos.. 866,342 
Cock, combined hydrant and stop and waste, 

W. R. Bunch 866,329 

Coffee pot, A. W. Whitman 866,545 

Coin controlled mechanism, R. A. Pollock 866,063 
Collar support for soft shirts, H. R. Parker 866,509 
Combing device, rotary bristle, M. P. Tottle 866,406 

Commutator, C. W. Coleman 866,262 

Compressed air installation, G. J. Gibbs.. 866,457 

Concrete block, I. B. Hill 866,360 

Concrete mixer, A. R. Parker 866,056 

Connecting mechanism, H. E. Smith 866,529 

Conveying apparatus, J. T. Cowley, 

866,264, 866,337, 860,338 
Conveying loads from one level to another, 

apparatus for. E. Keimer 866,475 

Cooking apparatus, J. L. Reeves 866,386 

Cooking iron, A. Andresen 866,179 

Cooking utensil, .1. McGill 866,157 

Cooking utensil, C. A. Vogler 866,409 

Copper salts from alkaline liquors, remov- 
ing, R. Linkmeyer 866,371 

Corn sheller separator, S. Houts 866,362 

Cotton picker machine grid, St. Onge & 

Brown 866,234 

Cotton picking machine, J. F. Appleby.... 865,984 

Crane, traveling ladel, G. R. Ward 866,247 

Crate, banana, L. D. Fowler 866,123 

Cream separator, M. F. Carrlgan 866,190 

Cultivator, two row, Millen & Smethers.. 866,209 
Current distributer for sparking devices, M. 

S. Napier 866,212 

Curtain and shade support, B. J. Kahn 866,589 

Curtain pole, C. Benson 866,324 

Cut off, Denief & Howard 866.440 

Cutting tools, guard for revolving, C. E. 

Marshall 866,044 

Cylindrical box, W. H. Stout 866,236 

Damper, automatic air, A. W. Puddington 866,515 

Dental plate punch, E. E. Bartram 866,559 

Dentist's drilling apparatus, P. Repsold 866,518 

Denture, artificial, F. Ainsworth 866,176 

Denture, removable artificial, F. E. Roach 866,304 
Dentures, fusible porcelain cement and 
strengthening backing for artificial, F. 

E. Roach 866,305 

Deodorizing apparatus, closet, A. D. Stevens 866,400 
Discharging device, automatic, T. Kopf.. 866,204 

Display carton, W. S. Morrison 866,211 

Display rack, curtain, W. H. Parrill 866,299 

Displaying, measuring, and cuttlng-off ma- 
chine, oil-cloth, Heinen & Dau 866,277 

Door securer, J. H. N. Peterson J66.161 

Door securer, T. B. Wilkinson 866,548 

Door lock and latch, W. II. Hope 866,583 

Door stop, W. H. Fox 866,124 

Door structure, V. A. De Canio 866,439 

Drill, A. F. Clark 866,110 

Drill attachment. W. R. Hitchcock 866.361 

Duster head, feather, Ransom & Goodhue.. 806,302 
Dye and making same, triphenylmethan, 

Herzberg & Scbarfenberg 866,359 

Dye jigger, W. Peters 866,058 

Eggs, desiccating, J. M. Hussey 866,586 

Electric apparatus, forming seals and ter- 
minals for, H. N. Potter 866,301 

Electric devices, improving vapor, S. Fer- 
guson 866,011 

Kleetrie generator and motor, A. S. Krotz.. 806,286 

Electrical switch. M. J. Kehoe 866,590 

Electrical systems, water jet grounder for 
protection against excessive potentials 

in, S. Schneider 866,075 

Electroplating apparatus, A. F. Schroeder.. 866,311 
Elevator. See Portable elevator. 
Elevator safety appliance, A. L. Edmlston 866,117 
Elevators, valve mechanism for hydraulic, 

Carlson & Bergstrom 866,189 

Engine sparking mechanism. Internal combus- 
tion, L. S. Cusbman 866,001 

Engines, combined starting and retrograde 
braking mechanism for gasoline, S. G. 

George 866,456 

Engines, ignition system for explosion, R. 

Varley .„ 866,241 

Envelop and letter sheet, combined, R. C. 

Ozman 866,384 

Exercising device, A. Marks 866.495 

Eyeglasses, L. F. Adt 865,982 

Fabric strip guide, elastic, A. H. De Voe 866,000 

Fan, ceiling, ('. R. Meston 866,292 

Fan, spring, D. Robert! 866,388 

Farm gate. D. O. Myatt 866.155 

Fastener, C. H. Goodwin 866,016 

Fastener. F. I. Davis 866,341 

Faucet attachment, J. Fleury 866,121 

Feed and litter carrier. H. L. Ferris 866,269 

Feed bag for horses, E. Dawson 866.113 

Feed regulator, D. de Saint Vaulry 866,603 

Feeding and watering device for poultry 

and animals, J. B. Jones 866,472 

Fence making machine, wire, G. L. Langer 866,146 

Fence post. E. W. Kernel- 866,478 

Fence post, metallic. W. I). McAtllu 866,048 

Fence shear, multiple, R. W. Ney 866,050 

Fence, wire. J. B. Schneider 866,227 

Ferro vanadium, producing. F. M. Becket 866,562 

Fertilizer distributer, J. T. Gantt 866,455 

File, B. N. Scott 866,391 

Filter. J. B. Stewart 866,401 

Filter, A. J. Clark 866,433 

Filter, centrifugal, H. W. Blaisdell 866,424 

Filtering device, C. Brossmann, Jr 865,993 

Filtration plant, H. D. Elf reth 866,346 

Finishing or burnishing machine, J. A. Pine 

866,215, 866.216 

Fire escape, W. B. Purdy 866,516 

Fire escape, portable, Calnan & Andersen 866,256 

Fire extinguisher, dry gas. C. Brent 866,109 

Fire extinguishing compound. E. M. Davidson 866,437 

Fire screen, M. B. Watson 866,170 

Fireproof window sash, A. Bennerscheidt . . 865,991 

Fish trap, T. W. Law 866,147 

Fish trap hook. A. Winhush 866,174 

Fishing reel, J. E. Pflueger 866,060 

Fishing tackle receptacle, O. D. Vander- 

bilt 866.408 

Flashing fastener, W. Hammann 866.357 

Floor finishing apparatus. E. Schenk 866.074 

Flue stopper, E. I. Sheldon 866.526 

Fluid motor, H. W. Kimes 866.591, 866.592 

Fluid pressure regulator, A. J. Morehart.. 866.503 
Flush receptacle and plug. G. P. Whittlesey 866.105 
Flushing apparatus. Landell & Williams.. 866.368 
Flushing apparatus, sewer, E. L. Wagner 866.244 

Fly trap. O. W. Stein 866,398 

Food, manufacturing a ferruginous addition 

to rattle. E. Mensel 866.499 

Food package, graduated, G. Wnechter. . . . 866,243 



Forging car and like wheels, J. M. Hansen 866,020 
Forging car wheel treads, apparatus for, J. 

M. Hansen 866,022 

Forging car wheels, J. M. Hansen 866,025 

Forging car wheels, apparatus for, J. M. 

Hansen 866,026 

Forging wheel blanks, J. M. Hansen 866,023 

Forging wheel blanks, apparatus for, J. 

M. Hansen 866,021 

Forging wheels, apparatus for, J. M. Han- 
sen 866,024 

Forms, manufacture of solid, G. Egly 866,444 

Friction mechanism, variable speed, A. P. 

Brush .866,186 

Furnace door opener, F. J. Bell 866,611 

Furnace twyer, blast, H. Seldler 866,312 

Fuse box, L. E. Troutman 866,090 

Galvanometer, J. Richard 866,387 

Game apparatus, C. A. Deal 866,004 

Game apparatus, W. R. Ripley 866,222 

Game apparatus, base ball, C. C. Patch 866,057 

Game board, O. Falkenberg 866,447 

Garment support, A. H. Hawk 866,464 

Gas burner, acetylene, H. B. Shaffer 866,163 

Gas burner. Inverted, J. Doorenbos 866,267 

Gas burner, safety, Behm & Wiley 866,563 

Gas cooler, J. Vollmer 866,169 

Gas, device to shut off flow of, H. C. Bab- 
cock 866,609 

Gas generator, acetylene, McRae & In- 
gram 866,049 

Gas generator, acetylene, J. M. Klnard.. 866,483 

Gas machine, P. B. Johnson 866,587 

Gas motor, rotary, J. F. Higbee 866,466 

Gas producer, W. B. Hughes 866,032 

Gas producer, G. C. Heilmann 866,131 

Gas purifier, centrifugal, F. V. Matton 866,375 

Gas retort, coke ovens, and the like, charg- 
ing, Aldridge & Gibson 866,177 

Gate. See Farm gate. 

Gate, W. H. Jordan 866,139 

Gearing, transmission, G. J. Sogge 866,164 

Gearing, transmission, E. M. Hostetter 866,202 

Gearing, variable speed, Lambert & Wad- 
dams 866,488 

Generators, control of separately excited, G. 

Stern 866,081 

Girder, trussed, J. Kahn 866,140 

Glass tube flanging machine, J. T. Fagan 866,347 

Glazed structure, E. Van Noorden 866,239 

Grain and seed huller. J. B. Watkins 866.100 

Grape cutter, I. L. Sanders .866,308 

Grate, W. Johnson 866,588 

Grate bar locking device, E. Wilton 866,173 

Guitar attachment, L. E. Hull 866,137 

Gun pointing apparatus, W. H. Driggs. . . . 866,441 

Hammer, pneumatic, J. Boyer 866,573 

Hammock, G. W. Barratt 866,322 

Harvest grain shocker. II. H. Watt 866,101 

Hat pin, E. M. Bloch 866,425 

Hay press, self feeding, G. Schubert.. 866,228 

Hay press, self feeding and power pull 

back, G. Schubert 866,229 

Hay rack, W. T. Elllff .' 866,445 

Headlight, dirigible, O. E. Mitchell 866,502 

Hook, J. F. Hershey... 866,030 

Horns, stand for sound amplifying, J. H. B. 

Conger 866,263 

Horseshoe, W. F. Downey 866,008 

Horseshoe, D. Barker 866.558 

Horseshoe, adjustable calk, R. McClaskey 866,381 

Horseshoe pad, M. D. Glassbrooke 866,127 

Horseshoeing stand, C. M. Davis 866,003 

Humidifier, C. Subert 866,534 

Ice-cream dipper, T. S. Smith 866,079 

Ice creeper, J. I. Holderbaum 866,467 

Ice saw, J. Bayless 865,989 

Ink well, B. Kovacic 866,486 

Inseam trimmer, H. Lyon 866.150 

Insulator, W. A. Morton 866,596 

Internal combustion engine, C. R. Daellen- 

bach 866,002 

Internal combustion engine, A. Rollason... 866,069 
Internal combustion engine, P. F. Thomas.. 866,538 
Internal combustion engine of the turbine 

type, Fullagar & Bottomley 866,352 

Ironing board, O. Moore 866,210 

Ironing board and step ladder, combined, 

O. H. Jacobson 866,366 

Ironing board, chest, and table, combined, 

L. W. Miller 866,153 

Ironing stand, H. E. Cole 866,259 

Ironing table, H. N. Holcomb 866,135 

Jardiniere, B. C. Feist 866.449 

Journal bearing, S. H. Jones 866,035 

Journal bearing for car and other axles, J. 

E. Muhlfeld 866,154 

Kettle cover, J. H. Wilson 866,318 

Keyless lock, O. J. Blakesley 866,567 

Keys, machine for duplicating, A. F. Bard- 
well 866,418 

Labels against the ends of cans, machine for 

folding the ends of wrapper, J. Ritty.. 866,223 
Labels and the like to bottles and other 
articles, machine for applying, B. W. 

Tucker 866,091 

Laces with metal tips, machine for provid- 
ing, J. P. Swift 866,314 

Lamp, arc, Fleming & Halvorson, Jr 866,012 

Lamp bracket, electric. Keefe & Smith.... 866,473 
Lamp socket and shade holder, combined, 

J. C. Tournier 866,089 

Lantern, W. S. Hamm 868,018 

Lantern, F. W. Vinton 866,242 

Last, H. W. Marden 866,373 

Latch, door or gate, T. P. Walsh 866,543 

Leaf turner, Albrecht & Erickson 866,554 

Leg and foot rest, H. B. Watson 866,316 

Level. W. G. Wagner 866,541 

Leveling device, H. C. Bunting 866,429 

Lifting jack, J. C. Rigg 866,221 

Lightning arrester, A. Ames, Jr 866.556 

Lime product. E. F. Price 866.599 

Line fastener, F. Ohliger et al 866.053 

Link, A. H. MacRonald 866.151 

Liquid agitator, F. Reed 866,067 

Liquids, apparatus for controlling the flow 

of, A. Prlestman 866,065 

Loading and unloading apparatus, G. W. 

Theiss et al 866,166 

Loading device, R. Shaw 866.393 

Lock. See Keyless lock. 

Lock, P. H. Serio 866,392 

Locomotive, electric, A. F. Batchelder 805.988 

Loom, W. W. Linder 806.401 

Looms, thread clearing and parting mechan- 
ism for weft replenishing, J. Northrop. 866,051 
Looms, thread parting mechanism for, J. 

Northrop 866.052 

Mall bag catcher and deliverer, Walton & 

Anthony 866.411 

Mail bag delivery, J. W. Harhay 866.274 

Mail bag lock, H. Watt 866.317 

Mail desk, O. T. Prlser 866.218 

Manganese silicid, producing, E. F. Price. 866.597 

Manure loader, B. P. Hanson 866.582 

Mask, R. K. Catt 805,996 

Massage vibrator, W. J. Bell 866.010 

Mat. W. W. Mitchell 860.378 

Match box. W. E. Edwards 866.268 

Mathematical instrument, L. A. Clapp 866.432 

Measure, computing yard. R. E. Gaines. . . . 806.125 

Meat tenderer, W. H. Baker 866,106 

Melting through masses of material, Menne 

& Zollenkopf 866,498 

Mercury interrupter. A. R. Luschka 866,289 

Metal bending machine, R. Naysmith 866,506 

Metal interior construction, W. F. Kie- 

sel. Jr 866,481 

Metallic coupling, flexible, W. W. Kilpat- 

rick 866.482 

Milk vat, G. H. Simon 866.394 

Milking machine, L. Burrell 866.579 

Molding, W. F. Klesel, Jr 866,479, 866,480 

Molding cutters, device for laying out and 

setting up, C. Lee 866,205 

Mop wringer, E. Olsen 866.055 

Motor, A. E. Calkins 866,330 

Mowing machine guard, self-locking, J. A. 

Cummlng 866,000 

Music sheet. W. H. Rees, reissue 12,695 

Nippers and similar tool, W. A. Bernard. . 866.253 

Numbering apparatus, O. G. Bartusch 866,41 

Nut lock, W. H. Burnett 866.255 

Nut lock, W. W. Jenkins 866.279 

Nut lock, Foraker & Walker 866,451 

Oil and water separator and filter, Freier- 

muth & Blattner 866,454! 

Oil can. T. B. Wilkinson 866.546 

Ore classifier, hydraulic, 8. R. Swain. 

866.402, 866.536 




:Slar' 

Automatic 
Cross 
Feed 



Footfaiid 
Power 
Screw Catting 

Lathes 



FOR FINE, ACCURATE WORK 
Send for Catalogue B . 
SENECA PALLS MFG. CO. 

695 Water Street, 
Seneca Fulls, N.Y., U.S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Best Light 




Spectacles™* 
Eyeglasses 

are » •aperflulf/ where our lamps 
•reused. 

Portablc.lOO-caudlo power and 
produces a safe, white, power- 
ful, steady lifht with 

JVo odor, dirt, grease or 
smoXe. 

Every lamp warranted. Costs 2c 
per week. 

AGENTS WANTED 
MYBRTWHKBE. 

The BEST LIGHT CO. 

Owners of Original 

Patents. 
87B. 5th St. , Can tot., 0. 



PATENTS 



Our Hand Book on Patents, Trade-Marks, 
etc., sent free Patents procured through 
Munn & Co. receive free notice In the 

Scientific Amebican 

MUNN Sb CO., 361 Broadway, N.Y. 
Branch Office: 625 F St ..Washington, D.C. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY - 

allow lower bids on jobs, and (five 
greater profit on tbe work. Machines 
sent on trial If desired. Catalog Free. 

W. F. & JOHN BARNES CO. 

Established 1872. 

1999 Ruby St. rockporo III. 




Kerosene Oil Engines 



i 



Marine, Stationary, Portable 

NO DANGER, Maximum Power, Light- 
est Weight, Simple. Reliable. Economical. 
No Batteries, Self Ignition by Compres- 
sion. Fully guaranteed. Write for Cata- 
logue S. A, \w No charge for packing. 

INTERNATIONAL OIL ENGINE CO. 
38 Murray St., New York, U.S. A. 



ELECTRICAL APPARATUS REPRE 
sented by Conventional Diagrams in Drawings.— Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor saying paper. 
Contained in Supplement 1 108. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 




The Vim Spark Plug, price $2.ooPostpaid 

Soot-proof, oil-proof, trouble-proof. No packing. 
Shoots a blast of flame through tbe entUe mixture. 
Ten per cent, more power or your money refunded. 
THE K-W IGNITION CO., 27 Power Ave, Cleveland, 0. 



Keystone Well Drills 




for A rteelaD and Ordinary Water 
Wells ; Mineral Prospecting and 
Placer Testing for Dredgers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books in these lines. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 



First and Original Motor Buggy 

$250 "SUCCESS" AUTOMOBILE 

Practical, durable, economical 
and absolutely safe. A light, 
strong, steel-tired Auto-Baggy. 
Suitable for city or country use. 
Speed from 4 to 40 miles an hour. 
Our 1908 Model has an extra 
powerful engine, patent ball-bear- 
ing wheels; price. $275. Also 10 h. p., 8400. Bobber Tires, 
$25.00 extra. Write for descriptive literature. Address 

SUCCESS AUTO-BUGGY MFG. CO.. he, St. Louis, Ho. 





Motors 



6. 



30H.P. 150 lbs. 
H. CURT18S 



for alrsblps and other pur- 
poses where light and power- 
ful engines are required. 
1 to 8-cyllnder. M to 40 H. 
P. Adopted by War Depart- 
ment. Send for cat al og u e B. 
MANDFACTURING CO. 



Bammondgport. N. V. 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deeper 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 




Typewriter Bargains 

All Standard Make. 
»15.00to»65.00 

Most of these machines have ken only 
slightly ased— are good as new. Shipped 
on approval. Don't bny a typewriter be- 
fore writing us. We will give yon the beat 
typewriter bargains yon ever beard of. 
■eltnghlln Typewriter Exrhango 
1018 Pine St., St. Look, Mo. 
We rent all metes of machines and 
apply rental on purchase price. 



Ore reducing furnace. J. T. Jones 866.280 

Ore roasting apparatus, fusible, A. G. Dayls 866,581 

Ores, roasting fusible, A. G. Davis 866,580 

Ore treating apparatus, J. W. Bolleau 866,570 

Organs, pianos, etc., balanced key for, K. 

Rankin 866,066 

Oven, continuous baking, Loesch & McCall. 866,494 

Overshoe, rubber, J. D. Price 866,698 

Packing, metallic, B. M. Cook 865,998 

Padlock, J. A. Glese 866,013 

Paper bag, H. E. J. Hartmann 866,275 

Paper for curve drawing Instruments, ma- 
chine for preparing, Lloyd & Anderson 866,593 

Paper making machine, R. J. Martin 866,045 

Paper making machine regulator, W. F. 

Pickles 866,513 

Paper, producing waterproof characters 

upon, O. Meyer 866,293 

Paste receptacle, W. S. Wlltcomb 866,248 

Pen or pencil point protector, A. Levlngston 866,148 

Pencil, W. C. Fowler 866,350 

Pencil retainer, A. Mikullch 866,500 

Phonograph record making machine, C. A. 

Relners 866,219 

Phonograph repeater, S. B. Yerion 866,552 

Photographic developing apparatus, F. W. 

Barnes 866,321 

Piano modulating connection, T. P. Brown. . 865,994 

Piano player, pneumatic, J. Courville 866,336 

Picture hanger, E. Fleming 866,270 

Piling, etc., construction of sheet, F. W. 

Skinner 866,232 

Piling, sheet metal, R. H. Stevens .'. 866,082 

Pin. See Clothes pin. 

Pipe clamp. Skinner & McCrea 866,395 

Pipe cutter, F. G. Haas 866,356 

Pipe or hose coupling, J. H. Phillips, Jr. . . 866,061 

Piston, D. H. Dyer 866,443 

Pitman for pumping jacks, W. S. Beers 866.182 

Placket closure, A. Kasse 866,283 

Planer head, J. W. Wlnnlngham 866,549 

Plant cutter, J. S. Russell 866,226 

Planter and fertilizer distributer, combined, 

J. R. Davidson 866,340 

Planter, check row, A. M. Crlsman 866,339 

Plows, subsoiler attachment for lister, G. 

W. Fergueson 866,450 

Pneumatic separator, Anderson & Quesnell. 866,415 

Pneumatic spoke wheel, A. H. Thlbault 866,537 

Pocket knife. J. D. Case 866,431 

Pole tip, vehicle, H. A. Nord 866,382 

Portable elevator and wagon dump, F. J. 

Smith 866,528 

Post brace, J. A. Reynolds 866,303 

Post card protector, souvenir, J. C. West- 

phall 866,172 

Power transmission coupling device, A( M. 

Van Halen 866,238 

Printer's quoin, H. A. Hempel 866,358 

Printing press and inking mechanism there- 
for, bed and platen, F. Meisel 866,290 

Printing press paste fountain, H. M. Barber 866.181 
Propagator and plant stand, R. L. Templin 866,088 

Propeller, G. W. Jackson 866,365 

Propeller, A. W. Learnard 866,369 

Propeller and steering device, W. J. Hearn. 866,465 

Propeller, screw, W. M. Walters 866,544 

Pulley fastening device, C. P. Brlson 866,184 

Pump, condensing, C. E. Leggett 866.288 

Pump handle connector, G. E. Walling. . . . 866,099 

Pump sucker rod guide, J. H. Dennis 866,005 

Pumps, pressure governing device for, 

Farmer & Turner 866,448 

Push button, G. n. Mebold 866,377 

Quadrant mechanism for mules, W. D. 

Rundlett 866,307 

Radiators, venting valve for, L. W. Eggles- 

ton 866,345 

Rail joint, Beckel & Abel 865,990 

Rail joint, C. T. Buck 865.995 

Rail joint, H. J. Rlckard 866.220 

Rail joint, J. E. York 866,250 

Rail joint, H. L. Botkln 866.572 

Railway brake attachment, G. C. Wyland. 866,651 
Railway rail sanding device, I. A. MeCor- 

mack 866,604 

Railway safety apparatus, automatic, G. E. 

Ryan 866,621 

Railway signal, B. E. Ahlders 865,983 

Railway signal, Jordan & Hanchett 866,281 

Railway signal, Camors & Pelletler 866,331 

Railway track construction. W. E. Hughes. 866,470 
Railway traffic controlling system, C. W. 

Coleman 866,261 

Railways, catcher and delivery system for, 

M. C. Keefe 866,284 

Rake or collector for hay or rther crops, 

Blackstone & Watts 866.326 

Range, gas, J. H. Walker 866,098 

Razor strop, J. D. Case 866,332 

Receptacle holder, M. H. Hart 866,463 

Reduction furnace, R. L. Baumllne 866,323 

Retaining stakes, means for supporting and 

releasing, E. I. Dyer 866.344 

Ribbon reversing mechanism, R. A. Pollock 866,064 

Rifle, magazine, A. Hanson 866.027 

Rivet, W. P. Bartel 866.107 

Roof, slate or tile, A. E. Rudy 866.225 

Rope clamp, F. P. Robert 866.144 

Rotary cutter, G. B. Maltby 866,372 

Rotary engine, W. H. Hooker 866.(131 

Rotary engine, J. C. Walker 566.246 

Rotary engine, Zorger & Jensen 866,319 

Rotary engine, J. H. Colldeweih 866,434 

Rotary engine, H. J. Duncan 866,442 

Sash fastening device, automatic window, 

C. H. Bellamy 866.565 

Sash lock. D. G. Saunders, Jr 866.073 

Saw guard, circular, M. P. O'Regan 866,508 

Scaffold, W. Sims 866,078 

Scalp, vehicle. Z. T. Gragg 866,017 

Screen. See Fire screen. 

Screw driver. .1. Lunoe 866,594 

Screw threading plate, J. B. Piatt 866.300 

Seal. T. J. O'Brien 866.507 

Seaming machine, double, G. W. Weber. . . . 866,102 

Sectional mold, W. M. Dean 866.114 

Selenium cell, W. J. Hammer 866.462 

Sewing machine feed mechanism, C. Winkel 866,249 
Shade bracket and curtain pole support, 

combined, F. Verdin 866,093 

Shade roller. C. N. Hiner 866,200 

Shaft controller, rotating. M. D. Hemenway 866.278 

Sharpening device, rock drill, E. Lewis 866.041 

Shave registering device, H. C. Kelley 866.142 

Shirt, L. Bernstein 866,183 

Shoe holder, H. V. D. Waldron 866.542 

Shoe making and repairing device, L. Hack- 

ett 866.129 

Show case, glass, A. Olberg 866,054 

Shutter fastener, 1,. R. Eddy 866.116 

Sighting device, J. F. Meigs et al 866,208 

Signals at danger, lock for holding, C. W. 

Coleman 866.260 

Silage, cactus. S. S. Matthews 866.496 

Singeing machine, F. C. Scholler et al 866.310 

Skinning machine, fat back. A. M. Gill 866.354 

Skins, treating, A. Granville 866.458 

Skylight fastening. C. Rosenheim 866.070 

Slab and core holder. W. J. Evans 866.446 

Smoke preventer, E. B. Parkhurst 866.510 

Soap dispenser, Carter & Davis 866.181 

Soap holding and dispensing receptacle. 

liquid, W. B. Garnett 866.126 

Sound through water, device for transmit- 
ting, E. Gray 866.128 

Speed and distance Indicating and recording 

device. R. H. Smith 866.307 

Speed mechanism, electromagnetic variable. 

A. Churchward 865.997 

Spike. A. B. Lipscomb 866.492 

Spindle, disappearing tent. H. J. Cook 866.335 

Spinning roller. F. Hutchlns 866.364 

Spool or reel. F. B. La May 866.039 

Sprayer, H. E. Holley 866.201 

Spring wheel. L. J. Castiau 866,192 

Spur, J. W. Fields 866,119 

Square, A. E. Sollers 866.531 

Stackers, adjustable casing for pneumatic, 

C. E. Van Osdol 866.240 

Stair templet, C. E. Cory , 866,111 

Stamn and grinding mill, combined, G. C. 

Richards 866.600 

Stanchion, C. D. W. Thrasher 866.315 

Stay strips, feed mechanism for machines 

for annlylng, W. I,. Peterson 866.059 

Steam boiler, K. H. Merk 866.291 

Steam generator. T. R. Butman 866.188 

Stenciling machine. B. C. Stickney 866,08.3 

Still and heater, combined water, F. E. 

Maxson S66.207 
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Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words lo the line. AH orders must be accom- 
panied by a remittance. Further information sent on 
request. 



BUSINESS OPPORTUNITIES. 

FOR SALFT.— Strictly modern gray iron foundry com- 
pletely equipped and in daily operation on profitable 
machinery work. Located in Michigan town with ex- 
cellent shipping facilities. Best of reasons for selling, 
and will make liberal terms. Full information cheer- 
fully furnished. Profitable, Box 773, New York. 

I MADE *."0,030 in five years in the mail order busi- 
ness; began with £5. Anyone can do the work in spare 
time. Send for free booklet; tells how to get started. 
Manager, Box 5~u, Lockport, New York. 

INVENTORS AND MANUFACTURERS, having 
new, useful, unintroduced articles (no toys), investi- 
gate. With an efficient corps of canvassers, we operate 
in Idaho, Washington and Oregon. Goods bought out- 
right. Correspondence solicited. Novelty Distributing 
Co., 114 Second St., Walla Walla, Wash. 

FOR HE ST.— Factory plant, fully equipped for light 
manufactory. Two floors and basement, 30.0UO feet 
floor space. Building 140 x 40 feet. Has 160 h. p. Coiliss 
engine, boilers, pumps, shafting, pulleys, tanks, and 
many other adjuncts for manufacturing. Excellent ship- 
ping facilities. E. E. Willis, Fishkill-on-Hudson, N. l. 

GOLD DREDGING IN ALASKA.-10.000 acres tested 
Gold Bearing gravel. Kichest Placer- known. First 
offering siock ten nts. Installments. Illustrated 
prospectus free. Should pay $10 for every dollar in- 
vested. Address Yukon Basin Gold Dredging Co., 
Dept. 2, Kansas City. Mo. 

1NVENTO IIS. -Send for free sample copy '* World's 
Progress," devoted to interests of inventors. All latest 
developments in scientific and industrial world. 
World's Progress, 510 12th St., Washington, D. C. 

I WISH to communicate with party who desires an 
exclusive right to manufacture and sell on royalty a 
new tiose supporter for men. For particulars address 
Burr L. Harris, P.O. Box 531, Lus ngeles. Cal. 

INVENTORS, MANUFACTURERS! - Special ma- 
chines designed, built, repaired, and experimental work 
executed in a Well-equipped machine shop. J. G. C. 
Mantle, Mechanical Engineer, 1907 Park Ave., New York. 

PATENTED ARTICLES in wire, brass and other 
metals made to order. Stamping, press work. Prices 
reasonable Special low prices to established trade. 
The Fischer Mfg. Co., Paterson, N. J. 



PATENTS FOR SALE. 

FOR SALE. — By responsible patent corporation. 
Large profits to quick actors, the curious not heeded. 
Patents just issued by theeight foremost Naval powers 
on Submarine Vessel for Harbor and I'oast defense. 
Cost of construction, risk of life, one-twentieth of pres- 
ent type of Submarine but just as effective; only one 
man to operate. Andrews Mfg. Co., Rockaway, N. J. 

NORTHERN NEW YORK COMPANY wants good 
patented machine or use ul article to manufacture. 
Machine shop, wood shop, iron and brass foundry. 
Water power. Will sell interest in plant, t.) proper party. 
Address Manufacturer, Box77.i, New York. 

PATTERN LETTERS AND FIGURES (White Metal 
and Brass) for use on patte -lis for castings. arge va- 
riety, prompt shipments. Send for catalog. H. W. 
Knight & Son, Seneca Falls, N. Y. 

FOR SALK-Patent No. 847,070 -Automatic spring 
cash carrier for store service. Novel, simple and 
successful. Will sell outright for cash. For particulars 
address John F. Hayes, Box No. 75, New Haven, Conn. 



PATENTS WANTED. 

OFFICE HELPS OR APPLIANCES WANTED.— 
Convenient novelties for busy offices. Bright ideas 
purchased or manufactured and sold on royalty. Pax 
Company, 1J1 West 42d St., New York City. 



AGENTS WANTED. 

AGENTS WANTED. — Big profits; Gre-Solvent 
cleans hands instantly ; removes grease, paint, ink. etc.; 
every mechanic buys; get sample and terms. Utility 
Co., 046 West 44th Stieet, New York. 

EXCLUSIVE AGENCIES GIVEN.-We want a good 
man in every town to sell first-class electrical special- 
ties during Bpare hours to houses, stores and especially 
factories. Easy sellers and good big profit. Write for 
our Sole Agency. Hill-Wright Electric Company, 105 
Reade Street, New York City. 



MOTION PICTURES. 

THE MOVING PICTURE WOULD, weekly, 10 cents 
per copy ; yearly subscription. *i. The only paper de- 
voted to the moving picture, illustrated song and Ian 
tern lecture Held. Moving Picture World, Box 450, N. Y. 



MODELS & EXPERIMENTAL WORK. 

INVENTIONS PERFECTED.— Mechanical Drawings, 
Tools. IJies. .Special Automatic Machinery and Novel- 
ties manufactured. The Victor Model and NoveltyCo., 
I none 3359 Worth, Corner Pearl and- Centre Sts. N. Y. 



AUTOS. 

ON ACCOUNT OF THE NUMEROUS INQUIRIES 
we have recently received for chauffeurs, we liave de- 
cided to open a department that will enable you to be- 
come an experienced automobile driver and mechanic. 
Special c urs for those out of town. Write Automo- 
bile Exchange, 1416 Broadway, New York City. 



BOOKS AND MAGAZINES. 

ELECTRICIAN AND MECHANIC.-Practical month- 
ly magazine tor electrical and mechanical students and 
workers. Publishes illustrated directions f':r con- 
structing dynamos, motors, gasoline cngln s. wireless 
telegraphy, electroplating, electrical wiring, nie- 
chani3a! drawing, using toois, f urnitur: 1 construction, 
boat building, all kinds of mechanical work. One 
dollar yearly; trial subscription for three months, 
twenty cents. List of electrical and mechanical bonks 
free. S.A.Sampson Pub. Co.. 6 Beacon St., Boston. Mass. 



CORRESPONDENCE SCHOOLS. 

PATENT LAW AND OFFICE PRACTICE BY MAIL. 
Free booliret and specimen pages of thoroi ulily practi- 
cal course Price reasonable. Correspondence Schoi 1 
of Patent Law, Dept. A, 185;i Mintwood, Wash., D. <". 



SCHOOLS AND COLLEGES. 

PRACTICAL INSTRUCTION in the engineering use 
of Algebra, Geometry, Logarithms, Trigonometry, Slide- 
rule, Planimeter, Perspective and Scales. All bv mail. 
Geert lllaauw, 25 Broad St., 20th floor, Room 12. N. Y. City. 



AUTOMATIC MACHINERY. 

MANUFACTURING. -Special dies, tools, jigs, etc, 
Inventions perfected, tine model making and experi- 
mental work, designing and draughting. Hull Bros. 
51 Hudson St.. Jersey City. Phone 1099L, J.C. 



PHOTOGRAPHY. 

PHOTOGRAPHERS, we want toget youin the habit 
of reading the American Photographer and Camera and 
Darii R'jom, the biggest and best Ph t graphic monthly. 
Th<3 veariy subscription price Is $1.50, 15 cents monthly 
at news dealers. We will send you four numbers as a 
trial subscription for2'» cents in stamps or coin. Am- 
erican Photographic Pub. Co., 361 Broadway, New Y'ork. 



SEASICKNESS. 

SEASICKNESS and Car Nausea prevented, Brush's 
Remedy (Elixir prophylactic). Guaranteed perfectly 
Harmless. r rhe onh preparation that has never failed. 
Free booklet proving these statements sent by rus 
Chemical Co. 290" road ay, N. Y. All druggi s $1 per 
bottle. 

TIME STAMPS. 

WHAT TIME WAS 11'? Itoggson's time stamps 
correctly print the date and correct Time on any smooth 
surface the hand can'reach. Ten vears' successful use. 
S. H. Hoggson & Co., 108 Fulton Street, New York. 



Stock rubbing post, live, R. Schneider 866,523 

Stool, sanitary, W. K. Alobikea 806,251 

Stov attachment, J. Eisonberg 866,010 

Stove burner, denatured alcohol cook, G. G. 

chro er 866,605 

Stove door draft regulator, C. M. Genthner. 866,197 

Stove, gas heating, C. H. Topp 866,237 

Stove ovens, gas burning appliance for, W. 

II. Kirk 866,143 

Stove top oven plate, cooking, J. S. Van 

Iiuren 866,168 

Stoves, combustion chamber for gas or oil, 

W. N. Best 865,9 2 

Stovepipe bolder, O. Stewart 866, 

Street swoe er, A. O. Ford 866,452 

trlklng comb for slashers, H. B. Beekmau. 866,422 

Stuffing box, H. E. Pierce 866,002 

uit case, dress, A. Gray 866,409 

Surgeon's operating table, s. G. Scaulan... 866,301) 

Swinging gate, c. A. Rockwell 866,020 

Switch, E. R. Ro inson 8 ,3 6 

Switch ope ating mechanism, G. F. Mooney 866,380 
Tantalum, producing technically pure duc- 
tile, M. von Pirani 866,385 

Telephone mouthpiece. R Knoll 866. 3 

Telephone r ceiver holder, A. D. Brittain.. 866,577 

Telephone system, H. F. Joeckel 866,138 

Telephone system, W. W. Dean 866,2(10' 

Templet for drawing transition spirals, J. 

A. Merritt 866,102 

T rr t ring, B. J. Cloes 866,333 

Thimbl , sewing. B. A. Stair 866,532 

Tire, W. I. Dreisliach 866, 

Tire, pneumatic. G. Nnves 866,207 

Tir protector, W. H. Hoffmann 866,134 

Tire repair device, pneumatic, P. C. Traver 806,53!) 

Tire setting implement, J. R. Allison 866,320 

Tires, heating wagon, Aieher & Demartini. 866,55:1 

Tobacco smoking pipe, J. M. Bakos 866,417 

Tongue, vehicle, B. P. Hanson 8 , 3 

Tool, combination, T. B. Wilkinson 866, ,)4i 

Tool, holding, C. Stoller 866,313 

Tool, pneumatic II. Leiieweber 866,370 

Track cleaner, W. Fraser 866,453 

Track laying machine, W. M. Sa ton et al. 866,390 

Traction engine, G. D. oomis 866,042 

Traction wheel, Anderson & Qticsnell 866,41 

Train order device, J. C. Reel, Jr 866,213 

Trains, device for transferring passengers 

to and from moving. F. S. See 866,52 

Transformer, variable voltage, T. M. Bains, 

Jr 865,081! 

Trap. See Fish trap. 

Tread, safet -, L. L. Bellatty 860 423 

Trolley guide, F. G. Clark 800.193 

Trolley pole, A. Ross 866,224 

Trolley poll' support. Fellows & Caiuuiett . . 866. 340 

Trolley wheel, II. L. Humphrey 866.303 

Trousers guard, C. C. Haskell 866.276 

Truck, car, H. S. art 806.028 

Tru k, railway, J. W. Jeuki 86fi,03M 

Truck, stove, A. S. arlo 865,087 

Tube bending machine, R. aysnil h 806.500 

Tube winding machine, spiral, G. II. Bart- 

lett 866,108 

Tubular or hollow dies from lastic ma- 
terials, manufacture of, L. II. Rentzsch 866,017 

Tug for harness, spring, J. Mitchell 866 5 1 

Tumbler lo tire, .. T. Cox 806,436 

Turbine, ela ti fluid, G. Westinghouse 866,171 

Turbine, las ic fluid. L. M. Kellogg 8b6,476 

Turbine nozzle and diaphragm. R. II. Rice. 866,068 
Turbine, reversible steam. N. R. Smith.... 66.53 

Turfing machine, J. J. Kaird 8 ,557 

Twine holder and lift. Taylor & 'full 866, 86 

Type setting machines, n onanism for per 

forating the operating hands of auto 

matic, II. Drewell 866,343 

Typewriter, J. T. Porter 866,514 

Typewriters, type cl aning device for, D. 

Hriggs 866,427 

Typewriting machine, H. L. Wagner 860,097 

Typewriting machine, C. Gahrielson 866,196 

Typewriting machine. G. H. Smith 866,606 

Umbrella, folding, E. E. Goodrich 866,015 

Valve, W. Kile 866,285 

Valve, A. D. Stevens 866.399 

Valve, automatic gas, M. Wlaat 860,500 

Valve, automatic self balancing, T. M. Ilen- 

dofson 866,132 

Valve, cut-off, E. G. Vincent 866,095 

Vaporizer, II. Dock 866,115 

Vault, metallic burial. A. J. Perks 866,214 

Vehicle hood frame, road, J. Hopper 866.468 

Vehicle, motor, W. J. Miller 866.204 

Vehicle steering gear, J. A. Herzog .866,133 

Vehicle top bo holder, C. L. Bair 866, 16 

Vehicle wheel, C. von Kusserow 866,367 

Vehicle wheel, II. V lliers St 't 8 ,540 

Vessels, apparatus for loading coal into, J. 

A . Johnson 8 6,203 

Vessels, means for raising sunken, G. & 

C. S. Fearon 866,348 

Vise, bench. J. W. Mclntyre 866,296 

Wagon, dumping, S. F. Brown 866.578 

Washbowl stopper device, M. Solders 866,230 

Washing machine, M. Morgan 866.047 

Washing machine, C. A. Sliievc 866,527 

Watch, A. Gerson 800.198 

Watchcase pendants, forming, G. A. Horner 806.194 

Water clarification. E. ial "866.004 

Water heater, J. Foster 860.122 

Water supply system. F. W. McCain 806.156 

Water tube holler, lie s & o page 866.034 

Water tub lioiler, Wbeldon & Curie 806,103 

Water wheel . transmitting mechanism for 

turbine. W. W. White 66,10 

Watering hook for gig saddl s, J. F. Her- , 

sliey 806.029 

Well strainer. E. I. Basyo 866.060 

Wheel. See Pneumatic spoke wheel. 

Wheel, J. Lauth 866.287 

Winding core. J. H. Gat ly 866,3 3 

Wire chair. I. Salomon 806,072 

Wood or other substances, apparatus for 

impregnating, B. Kucknck .' 866,487 

Work holder, Dilliuini & Auger S66.1!l"i 

Wrench. F. II. llarar S66.07i 

Wrench, A. S. Morgan 866.200 

Wrench, C. Ben iichene 800,420 



TRADE MARKS. 

Advertising calendars and blotters, Os orn 

Co 65,333 

Anesthetic jnul analgesic, Abbott Alkaloidal 

Co G5,;>S(i 

Anesth 'tics, Actien-Gesellscbaft fur Aiiilin- 

Fabrikation 05,287 

Automobile shock absorbers, II. C. Comstock. 05,259 
Beverage, and syrup for same, carbonated, 

R. Rose 05,306 to 65,308 

Ricycles. reat Western Manufacturing Co. . 05,201 

Bits and a gers, Irwin Auger Bit Co 05,244 

Boots and shoes, leather, oliand Shoe Co... 05,319 
Boots and shoes, leather and canvas, Isaa 

Prouty & Co G5.320 

Boots, shoes, and slippers, leather Powell 

Brothers Shoo Co G5.338 

Car couplings National Malleable Casting 

Co 05,202 

Cleaning compounds, detergent, C. W. Nich- 
olas 65.346 

Clothing, certain. Bird. J u s & Konyon G5.208 

Clothing, er ain, Briscoe Ivey Co 65,209 



Y\OWAft 




E. BOWARD 
WATCH COMPANY 
South Street 
Waltham. Mass. D. S. A 



YOUR BATTERY WILL LAST LONGER 

.^^^^^^^^^^ if you keep it charged as fast as il 

Jj^HP^^^Htet gives off current. The 

jrfL&VfJ|Eu^Ji^Lli^n A PP ,e Battery Charger 

Wi^yl|H II is right your boat 

^V T^^l 9^T ,,T ' es as ^ : ' s ' drawn 

^i B*^ fru,n them * Wrile ,oda .v ft" f|,i > ln * 

^^^ESjSf- fomiiitioD about the Apple Ijuition 

^H^^^a System. S]ietify this outfit on your 

automobile, motor inv.it or stulionary engine. 

The Dayton El Mrirnl JITg. to. 98 St. Clair St., Dayton, Ohio. 
" Floalhii; the Battery on the Line." 



WET PROCESS CONCRETE IS BEST 

Our new Invincible Concrete Block Machine makes blocks 
face down, wet process, damp cured. Triple Tier Rack- 
ing System cures and bleaches to perfection. Tandem. 
Invincible makes two blocks nt once. New catalog free. 
The Pettyjohn Co., 615 N. tith St., Terre Haute, Ind. 



STEAM TURBINES. — THEIR CON- 

struction, Operation and Commercial Application. 
Scientific American supplements 130ff. 1307, 
13UN, 1422, 1400, 1447. 1370. 1372. The 

articles have all been prepared by experts in steam 
engineering. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New York City, and all newsdealers 




MOTORCYCLE EQl IPMFNT CO. 



,n . to Motorcycle 

at small cost by attaching 
the self-starting- Erie 
•i H.P. Power Outfit. 
This includes all parts. 
Anyone can easily make a 
powerful motorcycle. 
Speed 2-30 miles an hour. 
2-3 HP. Motorcycles. 

Seiii tain for either catalog. 
5 I lie. Ila onrt.pnitt. N. Y. 



DESIGNS. 

Badge, C. J. Diegcs 38,801 to 38,805 

Bag, hand, II. Grossman 38,808 

Brushes, mirrors, or similar articles, back 

for, II. I. Straker 38,814 

far body, rail ay, C. V. Bote :S8,822 

I'aster, A. Malehow 38,81 

('hating dish cover, O. E. Savage : .812 

Chilling di h stand, 10. A. Gutorinann 38,813 

Clock stan , W. T. Hopson 38,815 

Doll, II. Grossman 38,809 

Fob, J. M. Sea ell 38,800 

Lump, gas, C. A. Cam moll 38,816 

Ornament, J. W. Talbot 38,807 

Skirting, woven, C. II. I-andenbiTger, 

38,823 to 38,826 

Statue, J. Gedttotz 38,81* 

Toy safe, P. G. Wing 38.810 

Toy stovo, P. G. Wing ,811 

Typewriter ca iag frame, J. Alexander.... 38,820 

Typewriter platen frame. J. Alexander 38,8 

V 'hide seat, E. Eckhart . . 38,821 



American 
Homes and Gardens 

HISTORIC MANSIONS 
of THE JAMES RIVER 

SEPTEMBER. 1907 

I. "Brandon." the Home of 
the Harrisons. 

OCTOBER. 1907 

II. "Shirley." the Home of 
the Carters. 

NOVEMBER. 1907 

III. "Westover," the Ances- 
tral Home of the Byrds. 




"THIS series deals with three 
of the most beautiful 
colonial estates along the charm- 
ing; and historic James River. 
The illustrations are made from 
photographs taken especially 
for the purpose by an expert. 
The series is of unusual in- 
terest and beauty. Subscrip- 
tions can begin with the Sep- 
tember number. Price #3.00 
eveltn byrd P er y ear - The three numbers 

will be sent on publication on 
receipt of 75 cents. Among the interesting articles in the October number are : 



NINETEENTH CENTURY BEDROOMS 
HOW TO TOUR IN AN AUTOMOBILE 
GARDENING WITHOUT SOIL 



SMALL AMERICAN HOMES 
PORT SUNLIGHT 
MILLBROOK FARM 



All these articles are beautifully illustrated. 72 large pages, colored 
cover changing each month. 

MUNN 6, COMPANY, Publishers Scientific American 

Office: 361 Broadway. New York City 



) 1907 SCIENTIFIC AMERICAN, INC. 



September 28, 1907. 



Scientific American 
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Winter 



SHOULD INCLUDE A TRIP TO 

JAMAICA 

2,000 miles of splendid roads for auto- 
mobiling — All other outdoor sports. 
During the tourist season steamers will call 
at Port Antonio where the splendid Hotel 
Titchfield is located. 

The most ideal way of reaching this island 
is by the superb 

PRINZ" STEAMERS 



(t 



The most modern vessels in the West Indies 
Service, with accommodations equal to best 
transatlantic liners. Weekly sailings. 
Cruises to the Caribbean, 2 3-day round trips; 
calling at Jamaica, Colombia, Costa Rica and 
Panama. Leaving New York every week. 

Rates $115 to $125 

Send for full particulars 

Hamburg-American Line 

35-37 Broadway, New York 

1334 Walnut Si., Philadelphia 1 59 Randolph Si., Chicago 

90 Slate St, Boston 901 Olive St., Si. Louis 

90S Market St., San Francisco 



HOME MADE DYNAMOS. — SCIEN- 
TIFIC American Supplements 161 and 600 contain 
excellent articles with full drawings. Price 10 cents 
each, by mail. Munn & Company, 361 Broadway, New 
York City, and all newsdealers. 



w: 



V^ THE 



ICTRICITY 



A /most every comfort, convenience and luxury 
of modern life is dependent upon this force. 
Under these circumstances, do you think you can 
make any mistake by devoting a few hours a day to 
the study of electricity ? 

Cyclopedia of Applied Electricity 

Five handsome vol iimcs -each nearly one foothigh 
- containing the essence of the most successful me- 
thods yet devised for the education of the busy work- 
man. The rules and formulas are in every case pre- 
sented in a very simple manner, and every principle is 
illustrated with special diagrams and practical examples. 
Compiled from the most valuable instruction papers of 
the American School of Correspondence. 

ORDER NOW— SAVE $10.20 
Special Price $19.80— Regular Price $30.00 

Sent express prepaid if you mention Scientific 
American, September 28. Pay 82.00 within one week 
and S2.00 a month until the SPECIAL S19.80 PRICE 
is paid. If not adapted to your needs we will send for 
the booksat our expense upon notification. 

2.500 pages 2,000 full page plates — Bound 
in three-quarter Morocco — Handsomely 
marbled tops— Gold stamped titles & edges , 

AMERICAN SCHOOL OF CORRESPONDENCE 

CHICAGO 



60 YEARS' 
EXPERIENCE 




Trade Marks 

Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly conadential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American. 

A handsomely illustrated weekly. Largest clr- 
cul&tton of any scientific journal. Terms, $3 a 
; four months, IL Sold by all newsdealers. 

&Co. 36,Broad " a »- New York 

Office. 626 T SU Washington, D.& 



Coats, vests, trousers, and hoys' suits, J. 11. 

Rice & Flledmann Co 65,275 

Coats, vests, trousers, and overcoats, Leo- 
pold, Solomon & Elsendrath 65,277 

Coffee, A. L. Shinners 65,251 

Coffee and tea, Wood, Pollard & Co 65,254, 

Coffee and tea, Oliver-Finnie Co 65,265 

Coffee substitute, Cissna Cereal Coffee Co 65,257 

Cordial, Chas. Jacquln et Cle 65,345 

Crackers, biscuits, and cakes, Shelby Biscuit 

Co 65,250, 65,264 

Fancy goods, furnishings and notions, cer- 
tain, Henry B. Frankenberg Co. ..65,297, 65,298 

Fillers, R. F. Johnston Paint Co 65,280 

Flour, wheat, Eagle Roller Mill Co 65,242 

Flour, wheat, Moseley & Motley Milling Co. 65,246 

Flour, wheat, ^Thompson Milling Co 65,253 

Foods, certain cereal, Carno Mills Co 65,260 

Foods, certain sea, John Blauls Sons Co 65,245 

Furnaces, stoves, and ranges, Keystone Stove 

~ Foundry 65,343 

Gages and revolution and stroke counters, 

pressure and vacuum, Ashton Valve Co.. 65,330 
Gas tanks, compressed acetylene, Prest-O- 

Llte Co 65,344 

Gaskets, oil well packing, rubber tubing, 

etc.. Diamond Rubber Co 65,341 

Glass, window, Chambers Window Glass Co.. 65,239 
Glucose, grape sugar, and potato starch 
syrup, Norddeutsche Kartoffelmehl-Fab- 

rlk mit beschrunkter Haftung 65,263 

Hammers, power, G. E. Davis 65,240 

Hosiery, Richmond Hosiery Mills 65,326 

Insulator and binder, waterproof liquid, Flex- 
ible Compound Co 65,272 

Insulators, electrical, I. von Schwarz 65,249 

Knit goods, certain, P. Raguet Fits & R. 

Vignes 65,325 

Magazine, monthly, Illinois Humane Society. 65,331 

Magazines, Hale Publishing Co 65,318 

Magazines, F. H. Pearson 65,323 

Medical compound for the cure of epilepsy, 

J. H. Brownlee 65,289 

Medicine, certain. J. P. Wleklinski 65,328 

Medicines, certain, Chemische Fabrik auf ' 

Actien (vorm. E. Schering) 65,291 

Medicines, certain, Gresham & Carl 65,295 

Mowers, lawn, A. B. Case 65,256 

Nail polish, Ideal Manufacturing Co 65,300 

Optical appliances and instruments, certain, 

F. A. Hardy & Co 65,293 

Paint and paint compounds, Paramne Paint 

Co 65,279 

Paints, mineral, American Graphite Co 65,266 

Painting, gold preparations, colors, etc., for 

verifiable, John W. Hasburg Co 65,276 

Paper, roofing, sheathing, and building, Bar- 
rett Manufacturing Co 65,237 

Paper, writing and printing, American Writ- 
ing Paper Co 65,314,65,329 

Pencil sharpeners, Eagle Pencil Co 65.342 

Pills, M. Leprlnce 65.301 

Plasters, corn, L. T. Bugnlazet 65,290 

Post and pole hole diggers, Buckeye Manu- 
facturing Co 65,238 

Powder, toilet, Gerhard Mennen Chemical 

Co 65,294 

Remedies for diseases of the sexual organs, 

A. Wulflng 65, 313 

Remedy for coughs and colds. M. L. Delavau 65,312 
Remedy for malaria, chilis, fever, and ague, 

E. Boyd 65,288 

Remedy, muscle and nerve, M. M. D. Living- 
ston 65,302 

Rubber goods, certain, Diamond Rubber -Co. 65,292 
Rubber, reclaimed, Pequanoc Rubber Co., 

65,324, 65,334 to 65,336 

Sewing cotton. Clark & Co 65,258 

Sewing machines and attachments, Davis 

Sewing Machine Co 65,241 

Sheetings and drillings, Exposition Cotton 

Mills 65,271 

Shirts, laundered colored, C. B. Cones & Son 

Manufacturing Co 65,270 

Shoes, leather and cloth, Monadnock Shoe Co. 65,322 
Silk and silk-mixed piece goods, Susquehanna 

Silk Mills 65.281 to 65,285 

Silk dress goods, Fried. Mrntlelson & Co 65.274 

Silk piece coods, Stirling Silk Mfg. Co 65,327 

Soap, M. Werk Co 65,321 

Soaps, Mexican Medicine Co 65,332 

Spaghetti, vermicelli, macaroni, and noodles, 

A. Zerega's Sons 65,236 

Suits for boys and children. I. Frank & Co. 65.273 

Svrup for carbonated water, F. M. McCluney 65.304 

Tea, W. N. Banks 65,255 

Temperature ■ reading and recording, measur- 
ing machines for remote. W. A. Baker. 65,315 
Textiles, certain, Atuver, Bianchlnl, Ferier 

& Cle 65,267 

Tobacco substitute, T. Hetherington 65,299 

Toilet preparation, II. U. Maxwell 65,303 

Tonic beverage and syrup therefor, R. M. 

Rose Co 65,305 

Tools, certain hand, S. C. Morrill 65.278 

Trucks and wagons, motor. R. Thayer 65.252 

Veilings and net piece goods, netted, Bene- 

dictus. Weill & Co 65,316 

Velocipedes and tricycles. A. Mecky Co 05,235 

Watches, ivatehcases. and watch movements, 

Philadelphia Watch Case Co 65,337 

Water filtering and softening compound, 

Roessler & Hasslacher Chemical Co 65,248 

Water, mineral, Sheboygan Mineral Water 

Co 65,309 to 65,311 

Water traps, metal, R. W. Reid 65,247 

Weighing apparatus. certain. Ilennefer 
Masehinenfabrik C. Reuther & Reisert 

M. B. H 65,296 

Whisky. P. Donaghue 65.317 

Whisky, Roth & Co 65.339 

Whisky, Swope & Mangold 65.340 

Yarn, certain, Griffon Co 65,243 



LABELS. 

'Ak-Sar-Ron," for canned sugar corn, Mar- 
tin & Nurse 

'Bowes-Allegretti Co. Bon Bons and Choco- 
lotes," for bon bons and chocolates, 
Bowes-Allegretti Co 

'Bowes-Allegretti Co. Chocolates," for choco- 
lates, Bowes-Allegretti Co 

'Bo\v<»s-AllegrettI Co. Milk Chocolates." for 
milk chocolates, Bowes-Allegretti Co.... 

'Coldyettes." for medicated candy or cough- 
drops. J. R. Hinckley 

'Colomagna Water," for mineral waters, 
Colomagna Springs .Co 

'Costs-Analysis," for loose-leaf books, C. L. 
Schaar 

'Ferro-China-Unlversale." for medical prep- 
arations, A. Gargullo & Co 

'Golden Harvest," for cigars, A. C. Hon- 
schel & Co 

"Pabu-Ruchu Pure Gin," for gin, A. Forbes 

"Perspirim 1 ," for toilet powder, A. R. Lieb. 

'The Ladies Friend," for a medicine, D. R. 
Drake 




W 



E are spending a good 
many hundred dollars 
every month advertising 
Vanadium steel — 



And yet we do not make a pound 
of Vanadium steel ourselves. 

We do furnish the alloy that makes 
Vanadium steel, however, and we 
have been fortunate enough to dis- 
cover and secure possession of the 
only large deposit of Vanadium ore 
that is known to exist anywhere in 
the world. 

It is a freak deposit — as essentially 
unique as are the diamond deposits 
of Kimberly. 

And there is enough of it to supply 
the steel making industry of the 
United States for the next fifty years. 

Our object, then, in all this adver- 
tising, is not to sell Vanadium steel 
direct, but to tell the great reading 
public what Vanadium steel is. 

Just as soon as every man who 
uses steel in any form — or whose life 
depends upon the steel used — knows 
that Vanadium steel is stronger, 
more elastic, more lasting than any 
other steel ever produced, there is 



going to be a demand for Vanadium 
steel that will make steel manu- 
facturers all over the country sit 
straight and take particular notice. 

Vanadium steel is practically un- 
breakable under the strains and 
stresses of actual use. 

It combines the extreme hardness 
of the best nickel or chrome steel 
with the toughness of ordinary soft 
steel. 

It is the only steel that will 
withstand the deteriorating ef- 
fects of vibration. 

It is the only steel that is safe 
under modern high-speed conditions 
in railroad and automobile opera- 
tion. 

Some remarkable tests have re- 
cently been made with Vanadium 
steel in automobile construction and 
in railroad equipment — tests that 
show absolutely the great superiority 
of Vanadium in any place where the 
safety of human life depends upon 
the material used. 

We will be glad to send details of 
these tests — or our book on Vanadium 
and Its Uses to all who are interested. 



American Vanadium Co, 

Miners of Vanadium Ores 
Manufacturers of Ferro Vanadium 

FricK Building, - - Pittsburgh, Pa. 



13,799 

13,797 
13,796 
13,798 
13,802 I 
13,795 I 
13,804 



LET US BE YOUR FACTORY 



We estimate on anything you want made to order. 
STAMPINGS, MODELS, EXPERT WORK 

We publlsb "The Silent Partner," a brainy little 
magazine, full of good thoughts. Sample free. Write us 
THE GLOBE MACHINE AN It STAMPING CO.' 
»IO Hamilton St.. Cleveland, O. 
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jEJfliUld&S Corliss Engines, Brewers 
and Bottlers' Machinery. THE VII/TER 
MFG. CO. 890 Clinton St., Milwaukee, Wis. 



MnnnC * EXPERIMENTAL work. 

IIIUULLO Inventions developed. Special Machinery. 
E. V. BAILLAR0. 24 Frankfort Street. New York. 



RUBBER. 



Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS & CO.. 228-229 South Street. New York 



MODELS 



tt INVENTIONS PERFECTED 

^s UNION MODEL WORK: 

K& 193 So.CLARK St CHICAGO. 



MAME PLATES-STEEL STAMPS 
I v -EMPLOYEE GHECKS.KEYTAGS &BADGES- 

J.ROBBINSMPG.Co. 58 KNE ELAND ST. 
Se-ho for Catalogue ■•• ••Bostom. Mass. 



1.1.703 
IS. 704 
13.81)3 



MODELS 



PRINTS. 

"Buster Brown Bread," for bread, W. E. 

Loup Co 2,113 

"First Over the Bars," for whisky, W. Lana- 

han & Son 2,112 

"Men's and B<jvs' Apparel," fin- men's and 

boys' apparel. II. C. Lytton 2.11G 

"Men's Apparel," for men's apparel, Stcin- 

Bloch Co 2,115 

"Silverine." for a preparation for cleaning 
silverware, Tower Chemical Manufactur- 
ing Co 2,114 

"Took the World at One Bound." for whisky, 

W. Lanahan & Son 2,111 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
Civen. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the Inventions named In the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



4. EXPERIMENTAL MACHINFPY. 

Gears. Dies, Tools. Novelties manufac, 
tured Fine, Accurate Work a Specialty. M. P. Schell- 
1759 Union Street, San Francisco. 



INVENTIONS PRICES RIGHT. PROMPT SERVICE. 
r !J.„pr-J%-rr-n T COMPARISON SOLICITED. RICHARD A. 

PERFECTED, schultz co. 141-143 e. Ontario st. Chicago. 



Machine Manufacturers 

who furnish stone splitting machines for the production 
of small paving stones are requested to send offers (bids) 
under M. O. 4399, to Rudolf Mosse, Munich, Germany. 



One Hoxie Bullet Kills 




The Hoxle Bullet is 
tiou in modern ammunl 
expauds as per illustration 
and iustantly fatal wound 
Gives far greater killing 
than large calibers -- 



the most remarkable inven- 
tion. When it hits flesh it 
above, tearing wide, deep 
or causing heavy blood trail, 
power to small caliber rifles 
Dave, thus saving 



n, heavy recoil and rifle weight and giving greater range, velocity 
am! accuracy. Hut above all it gets the game sure if you hit it. 
We do not sell Hoxle Bullets separately but supply II. M. C. , 
Wini-hester, or any standard cartridge with Hoxlefzed Bullets and 
without disturbing original load. If your dealer doesn't keep stand- 
ard cartridges with Hvxlelzed Bullets order from us and give us 
his name. Book of full information for your name on a post card. 
Semi for it to-day. 

HOXIE AMM I N1TION CO., 840A Marquette Bid?., Chicago, Ills. 




The 20th Century Disinfect 
and Germ Exterminator 

Insures a healtby borne, stable, ben 

house, dot* kennel, pig pen 

or out house 

Is A[on* poisonous 

Dsed everywhere with perfect safety 

Send for facts 

NATIONAL CHEMICAL CO. 

328 E. 13th St., Anderson, lad. 
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Order direct from our Stove Factory 
and save for yourself all Jobbers' and Dealers' 

_^i profits - Hoosier Stoves and Ranges 

■■■■■■W "The best in the world." Are sold on 30 
■days' free trial. «"We pay the freight. Guaran- 
teed lor years, " backed by a million dollars." 
«Sr nooslers are 'fuel savers anil easy bakers." 

Very h.avilv made of highest grade selected material, 
beautifully finished, with many new improvement, ana 
features. Our large Stove and Range Catalog r l 
r the greatest bargains ever offered. 

VST ttrllp for ( nlsl<i s «nd Speelnl Free Trial Offer 
Hoosier Stove Co., 257 Sate St.. 
Marion, Ind. 



'Hoosier Steel" 



'Hoosier 
Oak" 
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Rubber Pump Valves 

For Cold and Hot Water, Oils, Acids, 
Higfh Pressure Mine Service and for 
every pumping requirement. J* •£• & 

Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device, jt jt jt jt jt jt jt 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

91 & 93 Chambers Street, New York 

. All varieties at lowest prices. Best Railroad 
I Tr;e-k ami Wagon or Stock Scales mnili*. 
I Also li. (Hi useful jirtielvs, incliuliiitr Safes, 
' Sewinjr .Vitellines, Itieveles. Tools, etc. save 
Money. Lists-Free. CHICAGO sr.vi.i; Co., Chicago, 111 



UNIVERSITY. 
SHOE 

(Tra.d'- Mark. ) 
Heaviest oily grain leather— tan col- 
ored. Wateriigh t construct ion. Com- 
fortable and notify indestructible. 
Bend for pamphlet 

.1. 1\ T\V AlftlftKLT., 

1210*1212 Market St., Philadelphia 

Bausch ®, Lomb 

Photo Lenses 

The best work must start with the best lens. 
Tell us the kind of work you want the lens 
for, and we will send you our new catalog, 
which tells about the particular lens you 
need to get the best results. There is a reason 
why our lenses are superior to all others. 

"Prism" IS A LITTLE MAGAZINE we 
publish monthly about the world of wonder and 
beauty revealed by the lens. We send it FREE; 
Bauseh & Lomb Optical Company, Rochester, N. Y. 

New York Boston Washington Chicago San Francisco 

BRISTOL'S 

Recording Instruments 

For Pi'CHKtire* Temperature ami 
Elcrlrit'iiy in nil ranges 

INSntKSA TK tV ECONOMICAL 
OPKKaTION 

Write for Catalog T. statimr conditions 

1 THE BRISTOL CO.. Waterbury. Conn.. U.S. A 

■ York, 1 !-l l.il.. rty Str.'.-t flii. -.-i-... :.--': M-.ti-i-l -k Hiiil-liu-.' 

TRY IT YOURSELF FOR 10 DAYS 

WITHOUT DEPOSIT 

If n"t Mitisf artnry . r.-tnrn it ntnl iin .)iif>tt<>m asfciM. 1>iuih* 

Tip Top llu pi i en tor i> f li*- ivmiIi nt :■:, v.;irs'exi>iri.-ii.v. 

' ■ti.l.rs.-.i ),V tli..ti-aii.ls.f 

tmllvirliials. 100rn]M> 

li 1 SO r. .pi.-s tV.ii, tvt* 

I l.iir. (Il-ttll. IVrlWl 

. .»/»!, r^'IVv" *5 Net 

'. 1 -::|»t,vih. im.U- .liMi.tml. v 
Efllx I*. Oiiiio Ouplleiitor Co.. 
<_■ Oiiif Itiilliliiii;, 111 John Strvvt* -New York 






WM. H. BRISTOL 
Electric Pyrometers 

Portable or [ternrtling Kornis. I 
All rallies to 2010" K. iT.ieiieal, Ac- ! 
curate. Inexpensive. Guaranteed to j 
irive satisfaction Send for circulars. I 

Wm. H. Bristol. 45 Vesey St., New York ■ 




OLDS 

ENGINES | 

" Best by Every Test " = I 

r.s.<;..v'i it,.;. ..it I ; 

For 25 years the 

Standard. I'std by 

I*. S. Government. 

I engines from 3 to 50 II. V. for all sorts 

nary and farm power. Send forcatalogue. 

OLDS GAS POWER CO.. 9.S8 Sealer St., Lansing, Mich. 



ELECTRIC LAUNCH MOTOR. — THE 

design in tbis paper is for a motor of unusual simplicity 
of construction, which can easily he built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 fot'l H inches beam, drawing 18 inches, and 
is capable of pr.<peH'«m sihli craft at a speeil of 7 miles 
per hour. Illustrated with 21 cuts. See SriK.NTiFiC 
AtfKKICAX Sri'i'i-KMKNT, No. l*20 l 2. Price 10 cents by 
mail, from this office and from ail newsdealers 



Simplicity! 



Here are less working- 
parts in the 

New York Standard 
"Stop-Watch" 

than in any of foreign 
This is the only one Made in America 
and the only one made anywhere that is 

FULLY GUARANTEED 

For Sale b\ All Jewelers 
New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLES «nd INFORMATION on APPLICATION. 



NICKEL 

Electro-Plating 

looaraiu! ano Material. 

THI 

Hanson 4 VanWlnkle 

Co., 

Nrwii 1*1%. N. .1. 

28 & 30 S. Canal St. 



NEW INDUSTRY **-*-, 

READ 

The NEW EDITION of 

WRICHT'S 

Manufacture of Alcohol 

Second edition, revised and preat'y enlarged, 
witli New Law, Government lie^mations, 
Authorized U.S. Fori mi as. L.»tfst American 
Practice and Apparatus fully explained. 

28:i paces, fid illustrations, and folding plates, 12roo, 
cloth, $1.00t mailed postpaid on receipt of price. 

SPON & CHAMBERLAIN 

I 23 S. A. Liberty St., New York 




We Will Make You 
Prosperous 

If you arc honest and ambitious write Ufl 
today. No matter where you live or what 
your occupation, we will teach you the 
Heal Kstate hu.sf.ies8 by mall; appoint 
you Special Representative of our Com- 
pany In your town; stnrt you In a profit- 
able business of your own, aud help you 
make big money at once. 

I huh mil opportunity for men without 

capital to become Independent for lilt*. 

Valuable book A I 'JO mid lull part leu 1 urn 

tree. Write today. Address nearest olliee. 

national co-operative realty co. 



Fheljia lllriff., Scranton.Pa. 
Oehrar llldg., OaLlnod, Calif. 



SUrdcn hliig., Wnshlnelon, D. C. 
Athenaeum liMg., t liicago. 111. 



Tools! Tools! Tools! 




aini all you want tn know ahotit 

'li • Our Tnul t'atalocuc X.>. 

-'-' is ,i |.|ii|I|.|iiiiiii.I liiiulc «f !l.'ill 
I'ai-'es. I; y..u want to 'know 
it all - Hln.u: Tools y, a should 
m'i:u for this honk at om-o 
Sont |os|.p a j ( | „n roceipt of 
fl.KI which will he rvftllltlisl 
from your Hist puniinso frnni 
ns of jlo.llO or (ivur. 

HONTGOMERY & CO. 

J 105 Fulton Street, N. Y. City 




/£/fVC//V 

TAPES AND RULES 

ari: Tiir; best. 

r'or sale everywhere. Send for 

Catalog Nil. lfi. 

LVFKIN RULE CO. 

Saginaw, Mich., U.S.A. 

Sew York and London. 




The Holsman Automobile 



Rides 

Like a 

Carriage 




A STANDARD type of power vehicle, light, 
strong'. -handsome, high-wheeled, high- 
bodied— simple, and splendidly efficient. 
"Rides Like a Carriage," noiselessly and 
smoothly, over paved city streets, or rockiest, 
ruttiest, country roads. Practically no repairs 
and low maintenance. 

Solid Rubber Tires— no pneumatics to 
collapse. Air-cooled— no water to freeze. 
Holsman features are all fully patented. 

Two simple hand levers regulate entire con- 
trol—start, steer, stop, reverse and brake. No 
live axles, friction clutches, differential gears, 
pumps, etc. Double hill-climbing power in 
reserve. Send today for Handsome Book- 
let— Free. 

HOLSMAN AUTOMOBILE COMPANY * 

403 Moiadnock Block CHICAGO, ILLINOIS 



Mull ins 

Sheet Metal 

Statuary 



11 



Unequalled 

for 

Architectural 

Adornment 



Higmy artistic ef- 
fects that are exceed- 
ingly durable, and 
that cost much less 
than cast or sculp- 
tured work. 

Complete illustra- 
ted catalogue mailed 
on request. 

W rite for esti- 
mates on all kinds of 
sheet metal work. 

The W. I). Mullins Co., 

203 Franklin Street 

Salem, 0. 





Would You "Make the Round 
Trip" Without Uncertainty ? 

Investigate the 

Hildreth 
Marine Motors 

We are ready to 

"SHOW YOU" 

Send for valuable facts 
about Marine Motors 

THE HILDRETH MFG. CO. 

il.1Slwri.lan. Utislns. Mi.li., I'.S.A. 



-iNYTHnn 

16 lo XI South (III.' nn Street. 
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